General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



MASA CR- 


PROTOTYPE COLOR FIELD SEQUENTIAL 
TELEVISION LENS ASSEMBLY 

N75-14597 

Unclas 
05001 


(N ASA-CE-141449) PPOTOTYPE COLOP FIELD 
oEQUENTIAL TELEVISIOK LEAS ASSEMBLY 
Final Peport, Nov. 1975 - Oct. 1974 
(Radio Cocp. of Aierica) 139 p HC i5.75 

CSCL 20F G3/74 


FINAL REPORT 
OCTOBER. 197A 


Prepared For 

National Aeronautics and Space Administration 
Johnson Space Center 
Houston. Texas 77058 



Astro-Electronics Division 
RCA Corporation 
Princeton. New Jersey 085A0 



Preface 

This is the final report on the project "Prototype 
Color Field Sequential Television Lens Assembly " , 
performed for the Johnson Space Center of the 
National Aeronautics and Space Administration under 
Contract NAS 9*-13688. It covers work performed from 
November 1973 through October 1974, and responds to 
the documentation requirements set forth in the Data 
Requirements List, Item 4 of the contract. 
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SECTION I 


INTRODUCTION AND SUMMARY 


The Astro-Electronics Division (AED) of RCA submits to 
NASA this final report covering the design and development of 
a prototype Color Field Sequential Television Lens Assembly 
under Contract No. NAS 9-13686 » 

The primary purpose of this contract is to design/ build/ and 
evaluate a prototype modular lens assembly with a self-contained 
field sequential color wheel. The effort includes the design 
of a color wheel of maximum efficiency, the selection of spectral 
filters, and the design of a quiet, efficient wheel drive system. 

This report discusses the design tradeoffs considered for each 
aspect of the modular assembly. Emphasis has been placed on 
achieving a design which can be attached directly to an un- 
modified camera, thus permitting use of the assembly in eval- 
uating various candidate camera and sensor designs. A technique 
is described which permits maintaining high optical efficiency 
with such an unmodified camera. The recommended implementation 
of the color wheel assembly uses an edge-driven color wheel 
and a direct drive (no gearhead) cartridge motor. 

A motor synchronization system has been developed which requires 
only the vertical synchronization signal as a reference fre- 
quency input. Equations and tradeoff curves have been developed 
to permit optimizing the filter wheel aperture shapes for a 
variety of different design Condi-! ons. 



The completed hardware r delivered ■no JSC in October, 1974 
consists of a color filter wheel module, an attached remote 
controllable soom lens, and a control box which includes the 
electronics required to operate the color wheel and lens 
function motors. 

The finished hardware demonstrates the viability of providing 
field sequential color operation in the form of a "kit" 
attachment for future space missions. 



SECTION II 


TECHNICAL DISCUSSION 


A. PROGRAM OBJECTIVES 

The major objectives of the program effort are as follows 

• Develop modular field sequential lens assembly 
which adaps B&W camera to color. 

• Minimize mechanical and electrical interfaces 
to camera. 

• Adapt to standard commercial ("C") mount if 
feasible. 

9 Study /optimize filter segment shapes. 

• Study /trade-off motor and lens types. 

• Fabricate, assemble, test, deliver with associated 
B&W camera. 

0 Provide engineering drawings and specifications 
to permit duplication. 

The satisfactory completion of these objectives has provided 
a modular assembly which can be interfaced with minimal effort 
to a black and white camera. This in turn allows standardiza- 
tion of camera design for a spacecraft application (e.g., the 
Space Shuttle) while permitting the conversion to color if 
and when required by the simple attachment of a module to the 
existing hardware. 



While the final cameras could anticipate such a module and be 
configured to optimize the interface, we have attempted to 
solve the more general case. That is, the development of a 
module which can be attached to any existing standard interface 
camera. Thus the completed unit could be used for laboratory 
evaluation of the relative performance characteristics of 
different cameras and sensor types. This restriction limits 
the theoretical optical efficiency which can be achieved. 

The mechanical design was developed to permit easy adaptation 
to an optimized interface camera with an attendant increase 
in optical throughput. 

To demonstrate the finished performance, the program provides 
for a standard black and white camera to be supplied and tested 
with the color wheel module. A 1” (25.4 inm) vidicon format 
is anticipated as the maximum requirement for the Shuttle 
or similar space system. Similarly, a silicon target vidicon 
represents the lowest sensitivity sensor anticipated for use, 
and also possesses the low lag characteristics needed for 
field-sequential operation. Accordingly, we selected an MTI 
Model 53 camera for purchase and use. This camera includes 
a 1" format silicon vidicon, standard "C” mount lens interface, 
and remote sync provisions, and is considered to be typical 
of "standard" available cameras. 

B. FILTER WHEEL DESIGN 

An important consideration in the design of the Field 
Sequential Television Lens Assembly is the optimization of 
the mechanical shape and location of the color filter segments. 
The ideal goal is to provide maximum efficiency of exposure 
for a given set of constraints, while maintaining uniform 
exposure and zero crosstalk from one spectral filter to the 
other. 



The sole function of the filter wheel is to provide color 
separation; that is, to arrange for light of only one spectral 
characteristic to strike any point on the faceplate between 
any two successive scans of the point by the scanning beam. 
Ideally, then, if the filters could be coplanar with the image 
plane, the filter mechanism would consist of an endless suc- 
cession of rectangular filters, moving across the image plane 
at the same ve^locity as the scanning lines, with the motion 
so controlled that successive filter boundaries coincide with 
successive scan lines. As the filter plane is moved away from 
the image plane, it becomes necessary, in order to maintain 
color separation, to provide an opaque bar between adjacent 
filters of sufficient width to prevent any light from reaching 
the image plane at the instantaneous location of the scanning 
line. The resulting limitations can be appreciated with 
reference to Figure 1. 

In Figure 1, scan line separation is shown by showing extra- 
polated locations of scan lines above and below the raster 
during retrace time. The required width (B) of each opaque 
bar is then determined, as shown, by the size of the exit 
pupil and its distance from the image plane, and by the 
distance of the filter plane from the image plane. The size 
of the filter opening (A) is determined by the same geometry, 
and filter efficiency is given by A/(A+B). It is also clear 
from the geometry of Figure 1 that there is a maximum separation 
of filter plane and image plane at which color separation 
can be achieved. 

Equations required to design maximum transmission efficiency 
filter wheels were initially developed in Appendix A of RCA 
Proposal No. 102004-A. The equations given in the proposal 
were modified to take into account the finite distance of 
lens exit pupil from the image plane. 
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Figure 1 


Theoretical Maximxim Efficiency Geometry 




These equations were written into a computer program, which 
was then designed to perform the iterative trial and error 
process required to achieve maximum transmission efficiencj^* 

In summary, the computer program does the following calcu- 
lation: 

Given: 

(a) Raster size (width and height) . 

(b) Retrace time (as a percent of total scan interval) . 

(c) Distance of lens exit pupil from image plane. 

(d) Distance of filter wheel from image plane. 

(e) Number of sets of three (3) filters installed 
on filter wheel. 

(f) Maximum lens opening (f-number) . 

(g) Maximum diameter of filter wheel apertures. 

Using this information, the computer program will determine 
the significant design parameters for a filter wheel which 
will have maximum transmission efficiency while still insuring 
that the active scan line is always masked from direct illum- 
ination by the scene. The significant outputs of the program 
are: 

(a) Separation of filter wheel rotation axis srom 
optical axis. 

(b) Orientation of raster with respect to line 
joining filter wheel axis and optical axis. 

(c) Transmission efficiency. 

(d) Minimum diameter of filter wheel apertures. 
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While developing the computer program, a previously unobserved 
limitation on design parameters was discovered; namely: 


RSlnP> ^ P/Q 


where R is separation of filter wheel axis from 
optical axis, 

P is angle between line joining these two axes 
and scan line direction, 

Y is raster height. 


U is separation between filter wheel and 
image plane, 

S is distance from lens exit pupil to image 
plane, and 

Q is lens f-ntnnber at maximum lens opening. 


This relationship effectively establishes a lower limit on the 
r.aximum diameter of the filter wheel aperture; but this limit 
cannot be expressed explicitly because of the trial-and-error 
nature of the computation. 


Optimum filter wheel designs were obtained for a number of 
trial conditions. In all cases, the following were assumed: 


Raster size is 0.375" by 0.500"; 

Retrace time is 10%; 

Lens exit pupil distance from the image 
plane is 5"; and 

Maximum lens opening is f/2. 



0 


In all cases except the last three, the number of filter sets 
was assumed to be two. Output values are shown in Table 1 for 
a number of values of U (separation between filter wheel 
and image plane) and OD (maximum diameter of filter wheel 
aperture) . Tabulated outputs are R and P as previously 
defined, minimum filter aperture diameter (ID) , and trans- 
mission efficiency (E) . The three designs marked with 
asterisks in Table 1 are shown drawn to scale in Figures 2, 

3 and 4. 

Additional parametric curves were then prepared, showing the 
tradeoffs as individual design parameters are varied. 


0 


0 


d 


0 
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TABLE 1. TRIAL WHEEL DESIGNS 


\ OD 

o\ 

2 FILTER SETS 

3 FILTER SETS 

MINIMUM 

1.8" 

1.87" 

2.0" 

2.2" 

MINIMUM 

.15 

R 

.486" 

,561" 


.669" 

.777" 

,662" 


P 

27.70 

44.9° 


54.3° 

60.0° 

21.1° 


ID 

.311" 

.454" 


.706" 

.950" 

.688" 


E 

54% 

61% 


66% 

69% 

60% 


OD 

(1.649") 





(1.99") 

.20 

R 

*.494" 

.551" 

.589" 

.659" 

.767" 

* .667" 


P 

28.6° 

43.1° 

47.9° 

53.70 

59.7° 

21.7° 


ID 

.304" 

.410" 

.500" 

.664" 

.908" 

.672" 


E 

49% 

54% 

56% 

59% 

63% 

55% 


OD 

(1.685") 





(2.02") 

- 

.25 

R 

.502" 

.541" 


.649" 

*.757" 

I 

.673" 


P 

28.9° 

40.4° 


53.1° 

; 59.4° 

22.0° 


ID 

.299" 

.366" 


.621" 

.867" 

.662" 


E 

45% 

48% 


53% 

56% 

50% 


OD 

(1.719") 





(2.05") 


I 
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Figure 2. Trial Wheel Design No. 1 
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Figure 3. 


Trial Wheel Design No. 2 
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Figure 4. 


Trial Wheel Design Wo. 3 



Based on the geometry o£ Figure 1, with a raster height of 0.375 
inch, a duty cycle of 0.9 (10% retrace time) and an exit pupil 
to image plane distance of 5.728 inches (the value given for 
the 6 X 13T21 lens) , maximum exposure efficiency is plotted in 
the upper half of Figure 5 as a function of separation between 
filter wheel and image plane for several values of f-number 
(f-number is approximately equal to exit pupil distance from 
image plane divided by exit pupil diameter) . This graph clearly 
shows that for each f-number there is an upper limit on filter 
wheel distance at which complete color separation can be obtained. 

Since overall integrated image plane illumination is proportional 
to filter efficiency and inversely proportional to the square 
of f-number, the values plotted in the upper half of Figure 5 
have been divided by the square of f-number and replotted in 
the bottom half of Figure 5. The envelope of the solid lines 
is shown as a dashed line in this plot, and this represents a 
measure of the upper limit, as a function of filter distance 
from the image plane, of the integrated exposure which can be 
obtained in the image plane with complete color separation. 

As has been noted, the graphs plotted in Figure 5 represent 
upper limits of light efficiency. The geometry upon which 
they are based (as shown in Figure 1) is appropriate only for 
a filter wheel of infinite diameter, however. The dependence 
of filter wheel efficiency on wheel diameter can be seen from 
the graphs of Figure 6. These have been plotted for the other 
system parameters as shown in the figure. The maximum effi- 
ciencies of 60.8% and 35.4% are shown as the circled points 
in Figure 5. 

It is clear from Figure 6 that filter wheel efficiencies obtain- 
able with reasonable (ss2 inches) wheel diameters are significantly, 
but not prohibitively, lower than theoretical maxima. In the 
upper hcilf of Figure 5, brackets have been used to show this 
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Figure 6 


Efficiency vs. Wheel Diameter 





loss for a number of filter distances and f-numbers. In each 
case, the top of the bracket indicates filter wheel efficiency 
with an infinite diameter wheel, and the bottom of the bracket 
gives efficiency with a wheel having a 2-inch maximum diameter 
of the filter opening. 

Several additional trade-off studies have been performed. The 
parameters involved in these studies are shown in Figure 7 . 

The location of the scanned raster relative to the filter wheel 
is shown. The distances from the wheel axis to the center of 
the raster/optical axis is Ri and the angle between the line 
joining these axes and the horizontal raster direction is P. 

OD is the largest diameter of the filter openings, and ID is 
their smallest diameter. Exposure efficiency is found by 
swinging an arc through the filter openings with center at the 
wheel axis; efficiency is then given by arc length within an 
opening divided by arc length between two successive corres- 
ponding edges of filter openings. 

The first trade-off studies involved filter diameter (OD) and 
number of filters per wheel (which may be any multiple of 3) . In 
Table 2, the trade-off is tabulated at f/4 for a filter distance 
of 0.9 inch. OD varies from 1.6 to 2.2 inches, and the number 
of filters from 3 to 9. Exposure efficiency is expressed here 
as decimal; the value in parentheses is in each case the 
decimal efficiency divided by the square of f-number, and 
represents a measure of overall efficiency. In Table 3, corres- 
ponding data are plotted for a lens opening of f/2 and a filter 
distance of 0.2 inch. Examination of these figures shov7s that 
efficiency improves with increasing wheel diameter (as shown 
previously in Figure 6) , but over the range of OD covered by 
the data, the variation is not dramatic. At the 0.9 inch 
filter distance, efficiency does not change significantly with 
number of filters, while at the 0.2 inch distance some improve- 
ment with decreasing niomber of filters is seen. Data for six 
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(6) filters at OD = 1.6 inches and for nine (9) filters at 
OD = 1.6, 1.8 and 2.0 inches are absent because these con- 
figurations are subject to different optimization criteria 
and are less efficient than direct extrapolation v/ould predict. From 
Tables 2 and 3 we can conclude that if OD ?= 2 inches is a 
reasonable value in terms of space limitations , it is worth- 
while considering larger wheels only if substantial (1 or 2 
inches) increases in diameter can be tolerated. We can further 
conclude, with the help of Figure 8 which shows a typical 
3-filter design, that efficiency advantages of 3- over 6-filter 
designs do not outweigh the mechanical disadvantages of compli- 
cated filter shape. 

TABLE 2. FILTER DISTANCE 0.9"; P/4 
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TABLE 3 


FILTER DISTANCE 0.2”; P/2 



Tradeoffs were also performed involving filter distance from 
the image plane and lens f-numberr as shown in Table 4. It 
is clear from this data that the filter wheel should be 
placed as close as possible to the image plane (as is indicated 
also by Figure 5) . It also appears that there is not a clear 
choice between f/4 and f/5 at the 0.9 inch filter distance, 
but design for f/2 at the shorter distances, despite the lower 
filter efficiencies, is significantly better in terms of overall 
efficiency. 

The compatibility of designs for the same OD and number of 
filters, but for different filter distances and f-numbers, 
was also examined. In Figure 9, it is shown that a single 
control shape in the wheel can be used to accept masks designed 
for f/4 at 0.9 inch, f/2 at 0.3 inch and f/2 at 0.2 inch. 

These are three of the designs for which data is given in Table 4 
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and are those which would probably be used at the designated 
distances. 


TABLE 4. SIX FILTERS; OD = 2" 



The effect of arbitrarily increasing the lens opening without 
changing the filter design was examined for the case of the 
f/4 opening with filter distance of 0.9 inch. The immediate 
result is of course that color separation is no longer complete, 
but the study is complicated by the fact that different points 
in the image plane are affected differently. Data are plotted 
in Figure 10 for five image plane locations: the center and 

the four corners of the raster. Each curve is a plot of 
instantaneous relative illumination at the image point as a 
function of filter wheel angular position. For each image 
point there are three curves: the solid curve for an f/4 

illumination cone, the dashed curve for an f/3 illumination 
cone, and the dot-and-dash curve for an f/2.26 illumination 
cone. The phase of the filter wheel angular position coordinate 
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was established for each point to compensate for the fact that 
the active scan line passes the different points at different 
times; the result is that the beginning and end of each curve 
correspond to the times that the scan line passes the point 
under consideration. When two curves occur near the beginning 
or end of the time plotted, it means that the point is illumi- 
nated simultaneously through two different filter segments. 

Associated with each of the fifteen curves in Figure 10 is a 
set of three numbers separated by slashes. These three numbers 
represent, respectively, the integrated exposure of the point 
under consideration to energy transmitted through the preceding 
filter, the desired filter, and the following filter. The 
first and last numbers are tdierefore a measure of crosstalk, 
while the middle number is a measure of exposure to desired 
energy. The numbers used here are on the same scale, and 
therefore directly comparable, x^ith the numbers for overall 
efficiency given in parentheses in Tables 2, 3, and 4. 

As would be expected, the first cind third numbers are always 
zero for operation at f/4, since the configuration was designed 
for complete color separation at this lens opening. However, 
even at f/3, the first and third numbers are significantly 
non-zero at only one of the five image points, this being the 
raster corner nearest the filter wheel axis. This means that 
image plane illumination can be almost doubled (0.028 vs. 

0.016) at the cost of only a slight-probably negligible-amount 
of color crosstalk in one corner of the picture. The effects 
of further increasing the aperture to f/2.26 are clearly more 
severe in terms of color crosstalk, but until a definite upper 
limit on crosstalk is established, it is not certain that even 
this amoxont of crosstalk will degrade the color performance 
s ignif leant ly . 
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It should be noted that crosstalk may be reduced by use of 
smaller mask openings in the two channels which provide 
excessive radiant input- In that case, the results presented 
would be representative of red crosstalk into blue and green 
channels, but would be pessimistic for crosstalk from blue 
and green channels into the others. 

The effects of misplacement of the filter wheel axis relative 
to the raster (errors in angle P of Figure 7) were also 
investigated. For the wheel designed to operate with an f/4 
lens opening at a distance of 0.9 inch from the image plane, 
errors in this angular setting of 10 degrees in either direction 
produce shading (due to misalignment with the apertures) no 
greater than 45, and crosstalk does not exceed 4%. For the 
filter wheel designed to operate with an f/2 lens opening at 
a distance of 0.2 inch from the image plane, 10 degree mis- 
alignments may produce shading errors as large as 15% and 
crosstalk as large as 10 %? but for 5 degree errors in either 
direction neither of these errors vzill exceed 5%. 

C. FINAL DESIGN 

As will be shown in the lens selection/interface section, 
the effective "C" mount separation can be reduced to 0.6". 

The closest anticipated separation will be established by the 
sensor faceplate thickness with added mechanical clearance. 

For a silicon sensor, the effective optical distance from 
faceplate to focal plane is 0.113". A design value of 0.15" 
was chosen to provide mechanical clearance. 


The filter wheel aperture dimensions were designed to accommodate 
the closest anticipated wheel/sensor spacing; mask overlays 
will provide the required shaping for increased spacing and/or 
transmission trimming. 
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Masking aperture shapes and geometry were calculated for the 
two limiting cases. Figure 11 shows the required shape for 
condition one (0.15” spacing). The calculated offset angle 
between the wheel axis and the optical axis is 59.1°/ and the 
offset dimension is 0.750". The angular separation between 
the upper and lower boundaries is 41.85°; therefore/ the 
optical efficiency can be calculated by comparison to the 
maximum aperture (60°) : 

> ■ " ■■ • ■4 ^ - X 100 = 69.75% 

60. 00 

The corresponding shape for condition two (0.6" spacing) is 
shown in Figure 12. The offset dimension (0.750") is unchanged? 
however, the required offset angle is now 64.9°. The angular 
efficiency for this case is: 


X 100 = 37.8% 

Since the offset angle is different for the two cases (and for 
any other case between these two limits) an adjustment method 
must be provided. The housing design has been made circular 
to permit rotational adjustment after seating the "C" mount 
thread. This same adjustment can be used to accommodate the 
required offset difference angle by aligning the front housing 
to a different reference mark. For the optimized interface 
situation, it is assumed that the front housing will be fitted 
with a quick-disconnect bayonet mount, the separation distance 
will be fixed, and therefore no angular offset adjustment is 
required. 

An additional consideration is the relative phasing of the 
filter wheel and the mask shape. The filter wheel opening, 
shown in Figure 13, was calculated to encompass the mask shape 
for the two limiting cases. The horizontal line at the top 
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Figure 11 


Mask Apertures, 0.15" Spacing 
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Figure 12. 


Mask Aperture, 0.6” Spacing 



of each mask is designed to be parallel to the scan line at 
the top of the raster. To insert the 0.15” mask in the wheel 
aperture, while maintaining nominally symmetric clearance 
between the mask aperture and the wheel aperture, its reference 
axes are rotated 2.46® clockwise. This establishes a reference 
location for the wheel phase detector. If the housing (which 
contains the phase detector) is now rotated, to adjust the 
angular offset corresponding to a different aperture/sensor 
spacing, then the relative phase with respect to the horizontal 
mask line is similarly rotated. 

In turn, this rotation could be corrected for by requiring a 
different nominal position of the wheel phase detector. 

Since the phase detector position is adjustable to compensate 
for system tolerances, additional adjustment range could be 
provided. An alternate method is to provide the compensating 
adjustment in the initial insertion of the aperture mask. 

This eliminates the requirement for readjusting the nominal 
phase detector position. Following this procedure, the 0.6" 
mask axes are thus rotated by 2.46“ + (64.9® ~ 59.1®), or 
8.26“ clockwise. Figures 14 and 15 show the two filter masks 
inserted in the filter wheel openings at their respective 
angles. 

In addition to the nominal mask shapes shown, additional masks 
are provided, for which the upper and lower boundaries are 
brought closer together while maintaining the same relative 
shape. This permits fine trimming of the relative sensitivity 
of each of the three spectral bands. Coarse balance is 
provided by using neutral optical density filter segments 
located in the rear face of the filter wheel. 

D. LENS AND "C" MOUNT CONSIDERATIONS ' 

The basic specification for a "C" mount lens interface is 
defined in USA STD PH22. 76-1960. The parameter of importance 
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Figure 15 


0.6” Mask/ Inset in Wheel Aperture 




for this application is the focal distance from the mounting 
flange to the focal plane which is specified as 0.690° {17.5 ram) 
Therefore, any camera designed to accept a standard *'C‘* mount 
lens will have its front flange seating surface set at this 
exact dimension from the sensor focal plane. 

When we attach a color wheel module to such a camera, it must 
lie forward of the 0.69” dimension. Since many existing 
cameras do not include provisions for axial adjustment of 
the sensor focal plane we conclude that hhe lens used with 
such a system must be such as to provide a mechanical back 
focal length of 0.69" plus the thickness of the module. This 
represents a significant constraint in the choice of a suitable 
available lens. Further, as discussed in depth in the filter 
wheel design section of this report, increasing the filter 
aperture to sensor focal plane spacing imposes a decreasing 
limit on achievable optical throughput efficiency. 

The program objectives to be considered in the lens selection 
are as follows: 


(a) 

IRIS 

F/2 to F/22 

(b) 

Focal Length 

12 MM to 75 MM (9° - 56° PO 

(c) 

Focus 

1 Ft to Infinity 

(d) 

Fojcmat 

0. 625" Diagonal 

(e) 

Back Focal Distance 

In 

• 

Hi 

A 

(f) 

Controls 

Adaptable for Remote Drives 

(g) 

Construction 

Space Quaiifiable Design 

(h) 

Interchangeability 

Lens/Wheel Assembly With 
Other Commercial Lenses 



A survey of existing lens designs was performed to permit 
selection of an optimim match between the objectives and 
available designs. The assembled lens data is shown in 
Table 5, The Angenieux 13-78 mm lens initially appeared to 
be an optimum selection in terms of parameter compatibility. 
Further investigation showed? however, that this design is 
not yet in full production. An engineering model and two 
prototypes have been delivered for evaluation. Within the 
next year tooling will be completed and production models 
made available. This was not compatible with the present 
program delivery requirements; however, this lens should be 
considered for future applications. The best alternate 
selection appears to be the Angenieux 15-90 mn lens which is 
similar in design to the 12.5-75 mm version which was space 
qualified on the GCTA program. 

In adapting the finished design of the field sequential lens 
assembly to future space cameras, it can reasonably be anti- 
cipated that they can be designed with the sensor mounted 
flush with the front camera flange. This allows maintaining 
close sensor to filter aperture spacing (with attendant 
increase in throughput efficiency) , and relaxes the lens 
back focal length requirement. Since we desire to use the 
assembly initially with, unmodified "C” mount designs, we have 
explored means to minimize the effects of the 0.69" flange 
to focal plane distance. Consider Figure 16 which shows the 
geometry involved. Rays "A" and "B" represent the limiting 
rays from the exit pupil of the lens as illustrated in 
Figure 1 (for simplicity of illustration, ray "A" is shown 
here horizontal; this does not affect the results) . If we 
insert in the optical path a parallel face glass plate 
(Item 1) with the index of refraction n' , incident rays 
will be deviated according to their angle of incidence, 

Ray "B" shown dashed represents the undeviated path without 
the glass plate. Ray "C" shows the path for a similar ray 
brought to focus at point P, with the glass plate inserted. 
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TABLE 5. LENS SELECTION 





- 

LENS PAKAiVETERS 




For- 

Mat 

Focal Range 

f.it 

l^fr. 

Field 

Angle 

Near Focus 
Inches 

Weight 

bxa X Len 
Inches 

IG 

L7 - CS 

2.2 - 22 

Angonieu:e 

41® - 11® 

48 

14 oz 

2.05 - 4.55 

16 

12.5 - 75 

2.2 - 22 

Angenieux 

54® - 9® 30' 

48 

1# S oz 

2.32 - 6-2 

16 

9.5 - 57.5 ’ 

l.C - 22 

Angenieux 

68® - 13® 

24 

16 13 oz 

2.67 - 7.48 

16 

9.5 - 95 

2.2-22 

Angenieux 

60® - 7“ 30' 

30 


3.5 - 8.95 

16 

12 - 120 

2.2 - 22 

Angenieux 

S6* - 6® 

60 

16 14 oz 

3.0 - 7.7 

16 

12 - 240 

3.5 - 22 

Angenieux 

56® - 3® 

60 

46 2 oz 

3.94 - 9.8 

16 

13 - 100 

2.0 - 22 

Pan Cinor 


* 

4* 


16 

12 - 120 

2.2 - 22 

Canon 

56® - 6® 


2# 3 oz 


VXD 

25 - 100 

1.6 - 22 

Canon 


48 

2^ 10 oz 

3.15 - 7.0 

VXD 

15 - 120 ! 

1.3 - 22 

Canon 


GO 

8-51 

5*12 * 9.3 

VI D 

15 - 150 

2.0 - 22 

Canon 


60- 

5 oz 

3*2 - 7.3 

VI D 

15 - 170 

2.5 - 22 

Canon 

% 

77 

4 oz 

4.G - 8.6 

VID 

16.5 - 95* 

2.0-22 

Canon 


60 

2§ 2 oz 

3.0 - 7*1 

VID 

17 - 85 

1.8 - 22 

Pan Cinor 





vib 

20 - 100 

2.1 - 22 

Pan Cinor 



* 


yiD 

25 - 125 

2.6 - 22 

Pan Cinor 






VXD 


17 


130 


2*5 - 22 


Pan Cinor 











TABLE 5 


LENS SELECTION (Continued) 


LENS PARAMETERS (Continued 

For- 

mat 

Focal Range 
MM 

S’* w 

Kfr. 

Field 

Angle 

Near Focus 
Inches 

weight 

Dia X Lcagt 
Inches 






VID 

30 - ISj 

2.7 - 22 

Ttollensak 



6.51 v/^;otor 

> 

VII* 

16 - eo 

2,0 - 2'» 

Schnieder 





VID 

20 - 100 

2, A - 100 

Schnieder 



3# 


VID 

25 - 150 

3,5 ** 22 

Elgaer 



3S 12 oz 


VID 

20 ' 80 

1.8 - 22 

Elgeer 



2^ 


V 

16 “ 160 

1.6-22 

TTH 



17 1 


V 

16 - luO 

3.2 - 22 

TTU 





V 

Varitol 20 

2*2 " 22 

TTH 



Large 










V i 

— 1 

20 - SO 

2.5 - 22 

ZlngoniGUx 

43 - 12 

48 

14 oz 

* 

It 

15-00 1 

2.5 - 22 

Angenieux I 

55 - JO 

4B 

U 7 02 


V 

12 - 120 

2-6-22 

Angonieux 


30 

j 

3? 


V 

15 - 150 

1.9 - 22 

Angcaieux 


60 

1 

2S 


V 

2S - 250 

3.2 - 22 

Arigaaitiux 

HH 

60 i 

64 


V 

15 - 300 

4*5 - 22 

Angeniaux 


60 

4« 7 f>z- J 


V 

13 - 78 

2.2 - 22 

Angenieux 

dn“- 13“ 

24 

1 

3» 


V 

18 - 130 

2 * 2-22 

Zoomar 


48 

41 



















We calculate the effective length 'L' 


as follov 7 s: 


H 

H 

so L" 


L tan 
L" tan <f) 

L tan j)** 
tan ^ 


( 1 ) 

( 2 ) 

(3) 




L sin cos 
sin <j> cos 4) 


(4) 


Using Snell’s Law {n sir. <f> = n'* sin 4>'*) / 


(5) 


^ _ T n cos i 

Xj a j A 

n cos (f) 


( 6 ) 


For small angles of 4> (< 20“)/ cos (J>/cos <|)^ is greater than 
0.97 and can be approximated by 1.0. Then Equation (6) can 
be simplified to; 


L" = L (7) 

Typical optical glass index of refraction n" is 1,5. Thus, 
the effective length L"' with the plate installed is 1/1,5 
or 2/3 of the length L without the plate. The insertion 
of the plate has two beneficial results for this application. 
First, the filter aperture position for a given mechanical 
distance D is effectively reduced by L/3. This permits 
designing a smaller masking width, thus increasing the through- 
put efficiency. Second, the effective mechanical focal distance 
P is increased by L/3, thus providing increased clearance 
for the mechanical components of the color filter wheel 
assembly. 
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This technique was employed in the final configuration of the 
module assembly. A compensating glass plate, 0.650" thick, 
with index of refraction of 1,523 was used to provide an 
effective separation (filter aperture to focal plane) of 0.6". 










f 




E. MECHANICM. DESIGN 

Two basic mechanical concepts were studied during this 
program? namely, an edge driven color wheel using a "cartridge" 
type motor, and an integral rotor-wheel using "pancake" motor. 
Investigations have been pursued to establish the tradeoffs 
in selecting an optimum approach. Initially, the pancake motor 
system appeared to have the greatest number of advantages. 
Subsequent continuation of the investigations led to the 
recommendation of the edge driven system as representing the 
more optimum implementation. Layout drawings for both systems 
were generated. The pancake motor concept layout is shown in 
Figure 17, while the cartridge motor concept is shown in 
Figure 18. A sample of an existing design pancake motor was 
obtained from the vendor (Schaeffer Magnetics) for evaluation 
of magnetic interference and interface effects. 

The relative comparison of significant elements between the 
two systems is as follows: 

1. Pancake Motor System 

a. Advantages 

« Minimum number of bearings (2) 

o No gear passes 

b. Disadvantages 

« Significant magnetic interference with 
sensor (can be shielded) 
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Figure 17. 


Pancake Motor Concept Layout 







• Possible magnetic interference if magnetic 
wheel position pickup used. 

9 Inflexible wheel diameter (constrained 
to available motor diameters) . 

e Large diameter of stator predicts greater 
weight. 

9 High motor vendor start up and repeat order 
unit cost. 

2 . Cartridge Motor System 

a. Advantages 

• No magnetic interference 

9 Flexible wheel diameter (easily changed 
by new gear blank) . 

9 Lower weight 

9 Motor start-up and repeat order unit cost 

significantly lower. 

b. Disadvantages 

9 Two additional bearings 

9 One gear pass 

In addition to the above items, the fixed stator length of 
the available pancake motor is somewhat greater than the 
anticipated path length of the cartridge system. In turn, 
this tends to restrict the lens selection in terms of back 
focal length, although acceptable lenses have been identified. 
Operating power measurements on a sample pancake motor have 
also been somewhat greater than the equivalent cartridge 
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motor, although this is not thought to be fundamental to the 
motor design. Experimental application of magnetic shielding 
to the pancake motor has reduced the interference effects to 
indiscernible levels? however, the cost is increased weight 
in the assembly. 

Based on the above consideration the cartridge motor system 
was chosen as the prime candidate, and detailed design is 
based on ‘this approach. The cartridge motor concept layouts 
show that the basic approach is feasible. If future applica- 
tions were to justify the design expenditure required to 
overcome the shortcomings noted, it would be a viable approach. 

Key items of the pancake assembly shown in Figure 17 are as 
follows; 

1. Main Housing 

2. ”C” Mount Adapter 

3. Filter Wheel 

4. Hysteresis Ring Rotor 

5. Motor Stator 

6. Lens Mounting Flange 

Items 1, 2, and 3 are similarly identified for the cartridge 
layout in Figure 18. 

The angular position of the starting thread of the "C” mount 
is not controlled by specification, therefore, both layouts 
show a means for rotating the color wheel axis about the 
optical axis after seating the mating *'C" mount thread. If 
the basic design is extended for future applications to a 
bayonet or other fixed position mounting attachment, the 
adjustment feature can be readily deleted without a major 
design change. 


43 - 



P. MOTOR SYNCHRONIZATION AND PHASING 

The lens assembly is required to interface with standard 
cameras. It can be expected that such cameras can furnish 

or ”H” rate signals for motor sync reference but will not 
include provisions for adjusting the relative phase of the 
motor drive and a vertical field. Before proceeding with a 
final motor selection in terms of operating frequency and 
nvimber of poles, we examined techniques for motor drive 
phasing to determine if any bounds need be placed on the 
selection. 

M»>)tor phasing techniques already developed, such as were used 
in the GCTA cameras (Contract NAS 9-11260) utilize a digital 
phase shift system to compare and adjust the relative phase 
of the color wheel and vertical blanking. When the motor 
sync system is included with the camera sync generator, the 
implementation was found to be straightforward for a particular 
value of motor frequency and number of poles (420 Hz and 8, 
respectively).. For the present program the motor phasing system 
must be considered part of the lens assembly, operable from 
only the ”V” or "H" reference. 

The specific pancake motor under consideration was used as a 
test case; however, general conclusions are drawn from the 
results. The motor characteristics are; ^ 

36 Poles 
180 Hz Input 
600 RPM 

-3 A O 

1 pole pair = = 20° shaft rotation 

1 pole pair = 360° electrical drive shift 
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Using the original GCTA phasing technique, 90“ electrical shift 
would provide: 


' ^O/go ' “ position correction 

Assuming a six-segment wheel with phase references 180“ apart, 
correction speed for a maximum initial error condition of 
180“ would be; 


180“ 

2 X 5“ X 10 RPS 


1.8 seconds 


The original GCTA design utilized an 8 pole, 6300 RPM, 420 Hz 
motor with a 10.5/1 gear reduction. This design required 
4.2 seconds for phase correction; however, the granularity 
of each correction step was 2.1“ for a 90“ shift of the 
voltage drive. The correction granularity represents a limit 
on the allowable unused area between wheel segments, and can 
be reduced by decreasing the amount of electrical shift for 
each correction step. 

The shift is reduced from 90“ to 45® by correction at double 
the original frequency. The tradeoff is in phase correction 
accuracy versus correction speed, which are in inverse ratio. 

In selecting the sync rate to be used in the motor phase 
comparison, we must consider that the required motor drive 
frequency, while coherent with both "V" and "H" rates, is 
not necessarily an integral sub-multiple of the "H" rate. 
Therefore, a locked oscillator must be used to provide the 
reference frequency. Since the "V" rate is required for 
use in the wheel phase comparator it can also be used for 
the locked oscillator reference. Thus, only a single sync 
signal need be routed from the camera to the lens assembly. 



? block diagram of the selected motor phasing system is shown 
in Figure 19. Required input signals are the camera "V” rate 
reference and the wheel position phase reference. The frequency 
dividers shown are for a 120 Hz motor. Other combinations can 
be accommodated by changing the division ratio. As shown, the 
pulse snatching for phase correction is performed at twice the 
minimum frequency, to provide 2.5P steps for each correction 
increment. 


Using a cartridge motor and a 3/1 gear reduction at the rim 
drive, a motor speed of 1800 RPM is required. If the motor 
is designed with 8 poles, the input frequency is 120 Hz, and 
the block diagram is identical to Figure 19, If a 12 pole 
design is used, the input frequency required is 180 Hz, This 
can be achieved simply by changing divider "A" in the block 
diagram from a -r3 to a -r2. Similarly, other combinations 
can readily be accommodated by this system. 


The detailed logic diagram for the color wheel motor control 
system is shown in Figure 20 and the related timing diagram 
is shown in Figtire 21. Implementation of the logic functions 
was accomplished using CMOS logic elements to minimize power 
consumption. 


With regard to the wheel position sensor, a number of different 
techniques were considered, as follows: 


a Optical 
o Magnetic 

a Magnetic 
• Magnetic 


IR emitter and photodetector. 

Hall effect packaged with 
amplifier. 

Hall effect sensor and amplifier. 

Permanent magnet - with induction 
coil - available with digital 
signal conditioning (di-Mag) . 
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Color Wheel Logic Block Diagram 











Figure 20, 


Color Wheel Motor Detailed Logic 
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Figiire 21. Color Wheel Motor Timing Diagram 



The optical technique has previously been used to perform this 
function on the GCTA design. The most direct application is to 
place the source and sensor on opposing faces of the wheel. 

Since in the present design we are attempting to minimize the 
sensor/wheel spacing (to maximize throughput efficiency) , it 
is undesirable to locate any portion of the phasing detector 
behind the wheel. It might be possible to overcome this 
problem by using a reflective optical technique; however, this 
is expected to be difficult to implement. 

Hall effect devices have been applied as magnetic position 
indicators in brushless dc motor applications where the magnetic 
pole piece is inherent in the n »tor rotor. This technique 
could be applied here by installing a magnet near the perimeter 
of the wheel. Recently developed monolithic integrated circuits 
(e.g., Sprague ULN 3000M) contain a silicon Hall generator and 
integral amplifier in one small package. However, the Hall 
sensitivity of silicon is very low (33 mv/kilogauss) and an 
operating magnet strength of about 500 gauss is required. In 
addition to the problem of achieving this field strength in 
a small magnet, it raises the possibility of generating 
interference in the camera sensor. A GaAs Hall generator is 
approximately 100 times as sensitive as the silicon device; it 
could therefore be used with a proportionally smaller magnet. 
Such a device is not available in a single package; a separate 
amplifier would be required. 

The final method considered is also magnetic, but requires only 
a ferrous metal perturbation (such as a soft iron slug) to 
generators an output. It utilizes a small permanent magnet 
with a concentric induction coil. Passage of the ferrous metal 
past the pole piece creates an output by induction. Such a 
device, utilized in the final design, is available in a compact 
package with included digital interface conditioning under the 
trade name "Di-Mag" , and appears to provide the greatest design 
freedom. 


G. COLOR FILTER SELECTION 

1- Introduction 

The prototype lens assembly will be demonstrated with the 
MTI-55 TV camera employing a silicon vidicon. It is anticipated 
that the bulk of the demonstration as well as evaluation testing 
will be conducted in an indoor laboratory area where artificial 
lighting will be employed. This may well correspond to real 
world Shuttle usage where dark side of the earth operations will 
employ artificial lighting to permit some measure of direct 
observation as well as TV coverage. 

When a combination usage is planned, a single, properly shaped, 
trim filter can correct a natural to artificial (or vice versa) 
condition. Since the case of artificial illumination is expected 
to require greatest overall system sensitivity, we used that 
case to compute the spectral filter characteristics, using a 
silicon target sensor. Provision is included for adding a 
separate color trim filter, in a holder attached to the front 
of the lens, to correct the relative R-B-G spectral sensitivities 
when natural illumination is used. U’he range of achievable 
individual filtei passbands is large? however, the gamut of 
existing multi-layer film designs is considerably more restricted. 
The design is examined within the practical limits of existing 
interference filters. 

Experimental determination of the optimim color wheel filter 
sequence was established early in the development phase of 
field sequential television in terms of the affect of image 
sensor lag. The optimum sequence was found to be R-B-G; that 
sequence was used for the present modular color wheel assembly 
development. 

Complete details of the spectral filter tradeoffs are contained 
in the second Engineering Design Report previously submitted 
under this contract. Salient details are summarized here. 
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2. Reference Computation 

In the process described in the following paragraphs/ 
tungsten illumination at 3000®K is assximed. The colorimetry 
calculations then consist of cascading the spectral charac- 
teristics of tungsten/ the sensor spectral responsivity/ and 
all filters employed for spectral separation and ir rejection 
in each channel. Factors not considered but certainly con- 
tributory to color performance in a field sequential system are: 
incomplete erasure of sensor data in a single (1/60 second) 
scan due to scan line separation, and inherent retentivity 
of the target after scanning by the electron beam, i.e., lag. 
These factors, depending on the effective cross action of the 
electron beam and the inherent characteristics of the silicon 
target, may be significant but are more simply treated experi- 
mentally. 

A colorimetry reference was established by computing the spectral 
sensitivity of a high quality RCA broadcast camera. This camera 
employs three Plumbicons and is set-up for indoor operation with 
tungsten illumination, about 3000®K color temperature. 

Spectral separation in this broadcast camera is accomplished 
with a dichroic prism. The overall spectral response for the 
three channels of this type camera is shown in Figure 22, where 
the peak response is normalised. 

The numbers appearing under the curves of Figure 22 are nor- 
malizing factors required to provide equal peak response. Of 
course as adjusted in the camera for equal video amplitude on 
a neutral scene, normalization will require equal areas under 
the curves. Note that the green channel will have maximum 
and the blue channel minimum sensitivity. 
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3, Color Filters for the Silicon Sensor 

The RCA 4532 silicon vidicon has a spectral responsivity 
that is substantial over the entire visible spectrum and ex- 
tending into the near ir. When cascaded with the 300 0®K tungsten 
lighting the spectral response shows a continued rising charac- 
teristic towards the near ir region. 

As a starting point the GCTA color wheel filters, cascaded 
with the 650 nanometer trim filter and ir rejection filter 
uised on GCTA (RCA assembly drawing 2269728) , were cascaded 
with the silicon at 3000®K response. As a direct result of 
the rising ir characteristics, the colorimetry of this type 
filter wheel, as used with silicon and artificial illumination, 
is considered unsatisfactory for several reasons. The blue 
channel response is too narrow causing a severe loss in sensi- 
tivity as well as poor blue color reproduction. The red 
response is too wide with excessive green channel overlap again 
leading to poor colorimetry. 

As the next step at arriving at satisfactory colorimetry the 
red and blue filter characteristics were modified and a different 
ir rejection filter was assumed. The modified red channel was 
computed for a 590 nanometer short wavelength Schott glass, 
and a Fish-Schurman (F-S) 650 trim filter and Schott 1 milli- 
meter HA-11 ir absorbing glass for long wavelength shaping. 

The characteristic of the ir absorption filter is particularly 
important when a silicon sensor is employed because of the 
extended long wave response of this type vidicon. The HA- 11 
response is less than 3 percent in the 800 to 900 nanometer 
range . 

The computed blue channel response consisted of a F-S 495-G 
in cascade with a F-S ML-3025S for trimming. The HA-11 was 
not included in this computation since its effect on the blue 



channel is not significant. The 1 MM HA-11 was used for the 
green computation since it provides some band shaping in the 
long wavelength portion of the green spectruii?. 

The composite curves obtained were considered to be quite 
satisf« ctory from the colorimetry standpoint. Red-green 
crossover is comparable to that achieved with the high quality 
broadcast camera. The blue channel is somewhat narrow but is in 
the acceptable range. Normalizing factors (for equal peak 
response) are modest compared to that obtained with the original 
GCTA filter. Values of 1.0, 1,09, and 2.30 for the red, green, 
and blue channels respectively are indicative of the relative 
channel gain required, although adjustment will be made for 
equal areas rather than equal peak response. 

As a final step in the filter specification process, an attempt 
was made to reduce the number of individual elements required. 
For this reason the 650 trim assumed for use in the red channel 
was replaced with the ML 3025-S used with the blue filter. 

Since this has the effect of extending the red response into 
the long wavelength end of the spectrum, the 1 MM HA-11 was 
replaced with the somewhat narrower 2 MM HA-11. The original 
GCTA green filter (RCA 2262639) was maintained. The overall 
spectral response of the camera is then as shown in Figure 23. 

Note that the overall response is quite similar to that shown 
in Figure 12 although some slight narrowing of the blue channel 
has resulted and the red channel is somewhat more assymetrical. 
The peak response numbers are slightly closer together than 
before with the green showing the highest sensitivity. When 
the area normalization process is taken into account the red 
channel is most sensitive, with the green requiring 1.11 times 
and the blue requiring 1,97 times the gain of the red. 


RELATIVE RESPONSE IN PERCENT 






The final filter specification then consists of a filter wheel 
with a red channel of Schott 570 glass, a green channel as 
specified for GCTA (RCA 2262639) , and a blue channel of P-S 
495-C. The specification control drawings for these filters 
(SK-2277732, 33, and 34) are included in the drawing section. 

The lens path will employ the F-S 3025-S trim filter and the 
2 MM HA-11 ii rejection filter, (SK-2277746) also included in 
the drawing section. In addition, the red and green filter- 
wheel segments will incorporate .2 neutral density filters to 
aid in sensitivity normalization. 

Further adjustment of relative gain is obtained by trimming 
the individual filter-wheel openings. (The trimming process 
is described in Section B of this report) . If all filters are 
nominal the trimming adjustment will require a reduction by a 
factor of .81 for the red channel and .90 for the green channel, 

H. WEIGHT ESTIMATE 

The major component pieces of the color wheel module 
assembly are listed in Table 6. The associated dimensional 
drawings were used to calculate the predicted weight of each 
part by dividing them into geometric shapes. The calculated 
values are shown in Table 6, and are compared to measurements 
after fabrication. The front and rear housings will be 
fabricated of alimiinum for the engineering model based on 
finish and handling considerations. The flight equivalent 
parts can be fabricated of magnesium with an attendant weight 
reduction of 35 percent. 

I, PERFORMANCE DATA 

After completion of fabrication and assembly of the color 
wheel module, a detailed test program was conducted to provide 
verification of performance parameters and/or comparison to the 
program objectives. Certain parameters, e.g,, color crosstalk, 


TABLE 6 


WEIGHT BREAKDOWN 






P/W 

ITEM 

CALCULATED | 

MEASURED 

SUB-TOTAL 

MTL 

UNIT 

(LABS) 

SUB- 

TOTAL 

r— :: _• ~ : - i 

2283447-1 

Rear Housing 

.2378 

.2378 

.239 

A1 

2279971-1 

Front Housing 

.3517 

.3517 

.338 

A1 

2277726-1 

Lens Retainer 

.0858 

.0858 

.088 

A1 

2277718-1 

Color Wheel Shaft 

.0051 

.0051 

.0049 

S.S. 

2277722-1 

Clamp 

.0119 

.0357 

.0072 

s.s. 

2279958-1 

Filter Wheel 

.1156 

.1156 


S.S. 

227773X-1 

Filter Segment 

.0037 

.0441 


Glass 

2273224-1 

Comp. Filter 

.0287 

.0287 

- 

Glass 

5838S 

Magnetic Sensor 

.022 

.022 

1 

- 

- 

1971381-2 

Motor 

.217 

.217 


- 

- 

Hardware 

o 

H 

• 

.10 

- 

“ 

1 2277717-501 

Hub and Gear 

.0194 

.0194 

- 


Color Wheel Assembly Total 

1.2629 



Lens (6 x 15B) 1.167 lbs 


Remote Function (100 grams each) 


661 lbs 










are associated solely with the field sequential system. These 
were measured with the color wheel module installed. Other 
parameters, such as resolution, are common to the black and 
white system. These were measured with and without the color 
wheel module installed, and comparative data obtained, A test 
procedure (RCA TP-2279979) was generated to specify test methods 
and record data. The measured performance shows that the 
desired objectives have been satisfactorily achieved. 

The more important data items are summarized below: 
a) Resolution 

Data was measured with the zoom lens attached directly to 
the camera, and then with the filter wheel module inserted and 
operating. The results are shown in Table 7. 

TABLE 7. RESOLUTION DATA 


RES 

LINE 

NO. 

B&W 

R-1 ■ 

B-1 

G-1 

R-2 

B-2 

G-2 

— ■ — — — 

200 

51 

51 

52 

52 

52 

51 

53 

300 

20 

20 

20 

20 

20 

20 

20 

400 

6 

1 

6 

6 

8 

6 

6 

6 


The deviations are negligible and within measurement accuracy, 
verifying that no resolution degradation is introduced by the 
filter wheel module. 

b) Shading 

Data was similarly obtained, with and without the filter 
wheel module. The results are shown in Table 8, 
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TABLE 8 


SHADING DATA 


POINT OF 

PERCENT 

SHADING 

MEASURE- 

MENT 

B&W 

FILTER MODULE 

1 . ■ .. 

20% From Top 

32 

32.9 

50% Prom Top 

25,7 

25.2 

80% Prom Top 

37 

35.9 

Vertical 

14.9 

14.9 


Again, negligible change in shading performance is noted, 
c) video Field Balance 

To verify the adjustment (trim) balance between the in- 
dividual spectral filters, the data shown in Table 9 was 
obtained. The measurements confim the ability of the filter 
aperture trim masks to be used in setting individual field 
signal amplitudes. 


TABLE 9. VIDEO BALANCE 


FIELD 

P-P VIDEO 
(VOLTS) 

% FROM NOMINAL 

r— — — — . _ - ■ 

R 1 

0.98 

2 

B 1 

0.97 

3 

G X 

1.01 

1 

R 2 

0.99 

1 

B 2 

0.97 

3 

6 2 

1.02 

2 






d) Jitter 


The jitter caused by the rotation of the filter wheel is 
a measure of the parallelism achieved in assembling the in- 
dividual filter segments to the filter wheel. il\n objective 
specification of 0,25 us was established. Measurements showed 
no detectable jitter for five of the six segments. The sixth 
one measured 0.02 ys which is well within specification. 

e) filter Wheel Efficiency 

The filter wheel efficiency was measured by recording the 
video signal for a particular color segment with and without 
the wheel rotating. The previously calculated value for the 
0.6" spacing case was 38 percent. The measured value was found 
to be 44 percent, slightly better than predicted. This 
difference may be attributable to tolerances in the mask fabri- 
cation, although the exact cause could not be detesnnined. 



SECTION III 


ENGINEERING DRAWINGS 


The following pages contain copies of the applicable 
engineering drawings for the various components and assemblies 
which constitute the color lens assembly and its associated 
control box. 



SECTION A-A 3 


U0TE5 


DASH 


1. FINISH '.PAIbSlVATE^ 1980032 


FOLDOUmAUi 


BTOODUCaBlL« 0| 

OBIOTHAL PAGE IS POOR 


DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING. 


TOLERANCES ON FINISHED DIMENSIONS 
UNLESS OTHERWISE SPECIFIED 


FIRST MADE FOR ''AD^EKt£gNAL threads to beoass^ 

MCVT AOC.V I " tlQFn nM before 

NEXT assy used ON plating. 

l-5 0t cLA/VT* ^SSS-ffSTUNLESS OTHERWISESP^mEQ, 

RCA 577B/12-62 3000 PRINTED IN U. S. A. J. H. WEIL CO., PHlUk., CRONAFLEX 


BASIC 

DIMENSIONS 

2 PLACE 
1 DECIMALS 

3 PLACE 
DECIMALS 

UP TO 6 

4=.02 


±.005 

ABOVE 

6 TO 24 

:i,03 


±.010 

ABOVE 24 

±.06 


±.015 


desigH 


ANGULAR DIMENSIONS d=V2° 

SEE RCA PURCH SPEC FOR STOCK TOL 





I 

! 




J- 


1 KtVIblUNS 

sym| 

ZONE 

DESCRIPTION 

DATE 


» i 


f- 


— .200 D I A • 


1 

ST STL. ROD ,438 DIA-QQ-S-TLSC 
C.L.303 COUD.A 20\05Zl-,50 

8030020 

DASH MO 

MATERIAL 

' — 1 

■ SPEC. _ 

MATERIAL SPEaFlCAT'i0kl5 


QTY 

REQD 

Q7Y 

REQD 

QTY 

REQO 

QTY 

REQD 

504 

503 

502 

501 


ITEM- 

NO., 


-_CODE 

iDENT 


PART OR 

IDENTIFYINGm, 


V( 


DESCRIPTION 


1ST OF MATE- ,^^LS 


S AND 
ATING. 

'.3I0NS 


PLACE 

:C1MAL$ 

t.005 

tr.OlO 

fc.015 


COMMODITY CODE 

3 CoQcy 

DRAWN DATE 


'M. 


DESIGN ACTIVIIY APPD. DATE 

/^>o SV’ 


RADIO C0RP0RA_ OH OF AMERICA 

CAMD— s iN.J. 

A'bTRO eutC.TROM'C -'V MCt-TO W..J. » 


I HR0?3 1 

POLDOUIF MAMg ^ 


CODE IDENT NO. 

49671 



SIZE 



SHEET j OF I 



D^SH 


M)ATERI/qL DIMENSIONS (REF) 


B/IRDEN P/N DQpr Q n 
SEE NOTE I 



BORE 

O.D. 

i 

WIDTH 

FLANGE 

O.D. 

FLANGE 

WIDTH 

.1250 

.3750 

.1562 



.1250 

.3750 

.1562 

.440 

,0301 

i 

.1250 



¥r ' 

.0937 

.1875 

,0937 

,234 

.031 

,0937 

.1875 

.0937 

■X” 

*• 

.\S75 ' 

.5000 

.1940 

^ 1 


.2SOO 


.1940 




SEE NOTE Z 


3BE NOTE. 2 
SEE Nom 4 
S££ NOTE 4 


^WITHOOT FLA.FiQiE 


NOTE'S.'. 

x:BEA,R.it<i(srMFs::BV-. B.^RDEM: corfz.x:o:o_par.i< 

: ACVE. OA,S\&UR.y COt-iME.CTC.VCUT. . 

2. BE.A^tCtMG,S SH/\U_ B.E1MET VACKOTE LUBKICATED . ..... 
PER, BA-.UL- BFCOB REB.EjMR.CH CORP PROCESB 
BPS\E>-\ UBIRB V_V)S.R'CMM.T ECZExo. BEMRVMG,B 

■ BE BTOREO VM.’. .BEA-.EEC3 CORTMMERS. 
T'u..H.T-vx:::-‘OBe. . 

3. MMRR PA-RT HO- RCA. \9"74-400 5t APPROPRV A.TE 
DABI-A KiO. ONi .CQHT AUGERS. 

4. :1.0&RICAv.TE: U aVMG GiBOO . BVUt com creabe. ~ 
GREAwBE SHAME OMVPORMEV RV'-V.- VMM ZOVo : T.. 
-MA^X"SO% op THE VO\D vav_ViME WlZHvVH " 
TriE &EARVUG,; BEARlMGS SHACM BE BZORED: Z: 
.IH SEAV-ECs. COM.TAVMER.S UMTtU VA BED, 


SEE 

J/iBLE 


DASH 
_ NO. 

1 

i 


QTV 

"qty 



R£Q0 

REQr- 

REQD 

R£ 

504 


mz 

1 


DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING. 


CONTRACT ^ 
COMMODITY I 


IH!§RODtrciBiLrry of thb^ 

’^TilGlNiiyj PA015 IS PQOBj^t 

. 


TOLERANCES ON FINISHED DIMENSIONS 
UNLESS OTHERWISE SPECtFlEO 


BASIC 


2 PLACE 3 Place 


FIRST MADE FOR 


NEXT ASS’Y USED ON 


COLOR C/iMBRA 


RCA 577B/6-62 3000 PRINTED IN^U. S. A. J, H. WEIL CO., PHILA., CRONAFLEX 


Atr^agRI^L THREADS TO BECiA55-ar 
BEFORE PDrSTWC,>Ar^^ AFTER 

PUTlNG^AIpWliTER^^ TO BE 

u/lJNLESS OTHERWtSESP&ThSai, 


DIMENSIONS DECIMALS DECIMALS 
UP TOG ±,02 1 A.005 

6 t 6'^24 db.OlO 

45 


ANGULAR DIMENSIONS ± 1 / 2 '^ 


SEE RCA PURCH SPEC FOP sTOCk TOL 


DRAWN 1 


CHECKED 


DggiGK ACli 



























































SURFACE B 


-,C50 


oo4c 

Qog 

^'in 



■ .020 

Not ESI 

1. MATERIAL' OPTICAL ORO\NN CLA55 (C-l) 
RETICLE GRADE, NOMINAL INDEX OF K5Z?>, 

2. - SURFACES QUALITY SHALL BE 60 “4-0 

OR BETTER, FACES SHALL BE FLAT 
TO G RINGS, FACES SHALL BE p 
P/^r,A.LLEL to 3MIN/ARC, 

3. APPLY ANTI- REFLECTION COATING - 
TO SURFACES A^B. 


FOLDOTJ^ iUUCg ) 


PAGE BTANK NOT PILME3]< 


^ 

\ 

QTY REQD PER DASH NO. 


REVISION STATUS 
WHERE MORE THAN 
ONE SHEET 


THD DATA TO BE INTERPRETED USING 
NBS HDBK H28 AND MIL-STD-9 



INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI Y14.5-66 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
125/per ansi STD B46.1 — 1962 


UNLESS 0T( 
OIMENStOUS 
INCLUDE TMl 


BASIC 

DIMENSIONS 



SHUTTLE T.« 



ABOVE 24 


RCA COMMODITY CODE: 


NEXT ASSY 


USED ON 


ANGULAR 0 


FIRST APPLICATION 


MATEBM 


RCA 2417-3 (4-71) 


7069 


I 























REVS'ONS 

description 


DATE APPROVED 


SURFACE A 


TOliXjpj 






CODE 

ER DASH NO. 1 IDENT 


0 300?,^ 


IDENTIFYING NO. 


SPEC WORKMA\SrtiP 


see: wote 1 


DESCRIPTION 




MATERIALS AND SPECIFICATIONS 


REL 


UHIESS OTHERWISE SPECIFIED CONTRACT NO 
DIMENSIONS ARE IN INCHES AND kl A C. _ I / O <5 
INCLUDE THICKNESS OF PLATING IN/A^“ISC£?J5& 


TOLERANCES ON; 


TIETU 


;don 


N 


BASIC 

DIMENSIONS 

2 PLACE 
OFCtf^AlS 

3 PLACE 
DECIMALS 

UP TO 6 

th .02 


± .010 

ABOVE 
1 6 to 24 

± -03 

I 

± .015 

AB0YE2A 

± .06 

■ 

±.020 

ANGULAR DIMENSIONS ± >/a“ 





SPECIFICATION 


RCA CORPORATION I NEW VORK, NY 


COMPENSATING 

FILTER 


DESIGN ACTIVITY APPO 


date! SIZE 
^/97^ D 


MATERIAL; SEE TABLE 



SCALE 2 » i \ ■' 































REVISION STATUS 
WHERE MORE THAN 
ONE SHEET 


THD DATA TO BE INTERPRETED USING 
NBS HDBK H28 AND MIL-3TD-9 



INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI Y14.5-66 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
125/PER ANSI STD B46.1 — 1962 


UNLESS OT^ 
DIMENSIONS 
INCLUDE THj 



KiWiWiiBMal 


RCA COMMODITY CODE: 


SHUTTLE T.V. 


NEXT ASSY I USED ON 


FIRST APPLICATION 



UP TO 6 


ABOVE 
6 to 24 


ABOVE 24 



ANGUUR OJ 


7069 
























tivOOS 

.050 




1^8003^-1 PASSIVATE DlP 


20155 2.1-50 

ST, STL ROD .&5foDlA. 

QO- 5 - 76425 , 


IDENTIFYING NO. 

DESCRIPTION 

SPECIFICATION 

SEE ^ 
NOTE 
NO. 


MATERIALS AND SPECIFICATIONS 


ECIFIED 

F 

LNOT 

ADING 

-1962 


’LET .\4 


DON 


UNLESS OTHERWISE SPECIFIED 
dimensions are in INCHES AND 
INCLUDE THICKNESS OF PLATING 


TOLERANCES ON; 


BASIC 

DIMENSIONS 

2 PtACE 
DECIMALS 

3 PLACE 
DECIMALS 

OP TO 6 

± .02 


:t .010 

ABOVE 
6 to 24 

± .03 

± .015 

ABOVE 24 

.06 

± .020 

ANGULAR DIMENSIONS * «/j» 


t 


MATERIAL; SEE TABLE 


CONTRACT NO. 


REL 


DRAWN BY 


CHECKEP„BY^;, 

T, 


DESIGNV\CTJVin ^ DATE 


RCA CORPORAHON \ NEWYQRKrNY 

in ^ 

gCT^D.V.CS DIVISION. PRIHCETOH.N.J. plant 


^ ('a'// 

bushing, THRUST 



i/tJDn ^ r>ATC ] 


SIZE 

B 


CODE I DENT N T 

49671 


SK2273306 


SCALE 


A-/i 


WEIGH' 


2..^ QR. 1 sheet i OF \ 




























NoT£S' 

\. C Ac \-rOKS M 

to' A u\^ Ar.s Owt«\5> 


FOIiX)X?|jPtAM]i ) 


REVISION STATUS 
WHERE MORE THAN 
ONE SHEET 


RBPaoDUciBiLmr OP CT 

oeiginaI' page is poos 


THD DATA TO BE INTERPRETED USING 
NBS HDBK H28 AND MlL'STD-9 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI Y 14. 5-66 


1 

1 

1 J ■.■Ml 

1 


QTY REQD PER DASH NQ. 


UNLESS OTHER'yViSE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUTvl REAPING 
I’VPER ANSI STD B46.1 — 1962 


ICA 2417-3 (4'71) 7069 


RCA COMMODITY CODE; 

NEXT ASSY 

USED C.N 


FIRST APPLICATION 


















s('Ai 


v;tiGHT 


SHEET 1 


Of 













REVISION STATUS 
WHERE MORE THAN 
ONE SHEET 


THD DATA TO BE INTERPRETED USING 
NBS HDBK H28 AND MIL-STD-9 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI Y14.5-66 


1 u:at:ss < 

mt aunraut MiNtan wr 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
1^5/pER ansi STD B46.1 - - 19S2 
V 




417-3 (4-71) 7069 





















REVISIONS 


OE3CRIPTION 


APPROVED 


0+ 10,0 V 


,Q 4 -\ 0 .oV 

FtT' t tf 





CODE 

ASH NO. I lOENT 


IDENTIFYING NO. 


DESCRIPTION 


i;',ir-;s OiHMi.visE SPECiFifO CON TRACT NO 
TED I Oivrj^oN?; m in inches and ; . . 

I (‘tCUjUE *.'■«$ Tf PLATING ’ ' ' ' " ' 


MATERIALS AND SPECIFICATIONS 

":nN TRACT NO. I i-;t,L i - ■'Trr^ 


■■ ■ B rfl 


F^ECiHCATION note 

NO, 


RCA CORPORATION NEW YORK, NY 

^ plant 




'V ■ . • 



nfvAWN BY DATE 

'.j 1.. U-.V..T V le 


± .010 

i — * 

1 CHECKED BY 

DATE 

± -015 



- .020 j 

DESIGN ACTIVITY APHD 

DATE 


•".'.'. Ji 'V> DiVFNrilONS :+- ‘ j " 


rz-nth-iAt: SEE table 




SHEET 1 Or 




















I 




<c 

< 

o 

a 


r- 


T 


J 


notes: 

1. MATERIAL- CRE5 (TYPE 30S) BAR .ISI DIA 
Q0'5'704aL (EOlOSZl-BO), 

Z.PRESS FIT ITEM-Z, INTO ITEM 1. 

3. WORK MAM SHIP SHALL BE INI ACCORDANCE 
WITH PARTS USX ITEM 'B. 

4. TAG OR BAG PART NO. 4967 1- SKZ2777 I 7“S01 
PER MIL- STD -ISO. 

5. ALTER ITEM I AS SHOWN. . 


-.112('4)-40UNC-2| 


o 

in o ' 

"ioTI o » 

Ifl QO ■ 

o 5<? 

o + I ‘ 


> O' 
f CU 


1.218 


-4S8- 

(ref) 


SECTION 


A-A 




— . 




















1 








QTYREQD PER DASH N0._ 






UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 

UNLESS OTHERVRSE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 

CONTRACT 

WAS9| 

EXCEED A MAXIMUM READING 

TOLERANCESON: 

DRAV/N ^ 

i«yrtn ANSI STD — lSO£ 

BASIC 

DIMENSIONS 

2 PLACE 
DECIMALS 

3 PLACE 
DECIMALS 

CHECKED) 

INTERPRET DIMENSIONS AND 

UPT0 6 

± 02 

A .010 

'y • 

L. .jj 

TOLERANCES PER ANSI Yl4.5-eS 

AUUVE 

6 TO 24 


^ .015 


THD DATA TO BE INTERPRETED 
USING NBS HDBK H2S AND 

ABOVE 24 

± .06 

- 020 

■1 

MlL’STD-9 

ANGULAR DIMENSIONS 

- 

desFgnac 


\^NJTTL£7yA 


RCA COMMODITY CODE: 


FIRST APPLICATION 





0 A .0005 



ZONE \11H\ 


REVISIONS 

OESCniPTtON 


DATE APPROVED 




•.llZf4)-40UNC-2B 


T Q: 


1 ) SEE NOTES 


"^SEE NOTES l4^. 


1.218 


1—438* 

Cref) 

SECTION , 


A-A 


F0I3OBS 


FOR PARTS LIST SEE PLliizillliJ 


Q7YREQD PER DASH NO. 


UNLESS OTHERWISE SPECIFIED 
the SUnFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
^PER ANSI STD B46,l — 1962 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI Y1 4,5-66 


THO data to be interpreted I above 24 
USING MBS HDBK H2R AND * 

MIL*ST0-9 


^tifyingno. 


description 


MATERIALS AND SPECIFICATIONS 


UNLESS otherwise SPECIFIED j CONTRACT NO. 

DIMENSIONS ARE IN INCHES AND Ay A <1 45 A A 

INCLUDE THICKNESS OF PLATING /OtoDO 


TOLERANCES ON; 


SASIC 2 PLACE 3 PLACE 

DIMENSIONS DECIMALS DECIMALS I CHECKED DATE 

I .... I £ im 


SPECinCATION 


SEE 
NOTE 
NO. 1 t 


ASTBO-ELECT^iOHlCSa CIVISIOH, PRmCETO«»H,tl. 



GEAR 


ANGULAR DIMENSIONS :h Vz ‘ 


NEXT ASSY USEDON RCA COMMODITY CODE: 

FIRST APPLICATION 


DESIGN ACTIVITY APPD. ^ DATE | SIZE CODEIOENTNa 

49671 SK2277717 


SHEET 1 OF I 


L7R 

























PARTS LIST 


RCA CORPORATION I NEW YORK. NY 


ASTRO-ELECTRONICS DIVISION, PRINCETON, N.J 



PREPARtO B 




CTjlfeCKLD BY DATE 

i. hS:/ 'W 

DESIGN ACTIVITY (/ DATE. 


REVISIONS 


APPROVED 


INTERPRET SYMBC 

UNITS 

OF MEASURE (UM) 

QUANTITIES 

Inches 

H — Barrels T — Each 

X — Applicable 

Feet 

J — Pounds 

document 

Yards 

L— Pair 


Ounces 

M — Set 

0 — For ref only 

Pints 

N — Kit 

Quarts 

P— Roll 


Gallons 

R — Box. Case 

1 



U — Govt or customer 
furnished 

K — Govt Of customer 
furnished end 
installed 


SYMBOL 

i — Vendor item. See specification or 
source control drawing* 


.A 24lO-3 18-68] 


















U609S CjV 





SKPL2277717 




PARTS LIST 


NOMENCLATURE OR DESCRIPTION 


♦ DENOTES vendor ITEMS - SEE SOURCE CONTROL OR SPECIFICATION CONTROL DRAWING BEFORE ORDERING* 
UM - IN COLUMN HEADING DENOTES UNITS OF MEASURE (USE STANDARD ABBREVIATION) 

EXPLANATION OF SYMBOLS IN TYPE COLUMN 
Z DENOTES CONTliOUEO ITEM (Cl»SSiFl£Dj 

T denotes tool drawing 

)“( fOk QUANTITY AND EFMCTiVlTY REFER TC EFFE'ITIVlTV 01OCX 

















D 


B 


A 


\9 



+ tOOS’ 

-,ooo 



f^OT£S: 

/. TAa BAdi PABrm. 49<i>7J-5KZZ777/e-l 
PER MIL-5TP-130. 






















SOBC 





AR 


1980 

1 

1 




AR 


20 10 i 

L 



-/ 

CODE 

fDENT 

lOEMni 

QT7 REQO PER DASH Ha 




UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
machined PARIS SHALL NOT 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF P.ATJNG 

COM 

EXCEED A MAXIMUM READING 
la^PER ANSI STO B^6.X — 1962 

TOLERANCES ON: 

PRAr 

BASIC 

2 PLACE 

3 PLACE 

✓ 



DIMENSIONS 

decimals 

decimals 

CHEC 

INTERPRET DIMENSIONS AND 

UP TO 6 

± .02 


.010 


TOLERANCES PER ANSI Y14.S^6& 

6 TO 24 

^ P3 


^ Q15 


THD DATA TO BE INTERPRETED 
USING NDS HDQK H26 AND 

ABOVE 24 

± .06 


rT ,020 


MIL-STD-9 


ANGUUR DIMENSIONS 


□ESI' 








, next ASSY 

USED ON 

RCA commodity CODE: 



j FIPSTAPPUCATION 







nCA 24194 (4>71> 70?4 


1 



ZONE ITR 


REVrSIONS 

DESCRIPTION 


DATE APPROVED 


.9 06 

±»oo? 

— .<&'29- 

TIaTooT 


- r.0O3 ' 


o- 

U) 00 



.015R 


ZC4)“40UNC~3A 







r 













X " 










A/? 





-/ 

QTYREQOPERDASHNO. | 


BO^COZZ SPEC WORKMANSHIP ■ , 

19800 32.- 1 PASSIVATE PlP I 

2QI052I-4Z C^E5( TYPE. 30 3) BAR. .3 75 D/^ Q0-S-7&4<3, 


IDENTlFYrNG NO. 


description 


MATERIALS AND SPECIFICATIONS 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARIS SHALL MOT 
EXCEED A MAXIMUM READING 
^PER ANSI STD B46.1 — 1962 ' 

INTERPRET DIMENSIONS AMO 
TOLERANCES PER ANSI Y14.5.66 ^ 

THD DATA TO BE INTERPRETED 
USING NQS HDBK H28 AND 
MILSTD-9 

\s^ijr rL^TTv 

NEXT ASSY USED ON 

FIRST APPLICATION 


U'^LESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 

TOLERANCES ON: 

BASIC ^ PLACE 3 PLACE 
DIMENSIONS DECIMALS DECIMALS 

UP TO 6 ±To2[ XUO 

6 TO 24 ^ Q3 pis 

ABOVE 24 ^ .06 ^ ,020 

ANGULAR DIMENSION S t/i “ 

RCA COMMODITY CODE: 


CONTRACT NO. 

MAS 9 -13^88 




SPECIFICATtON 


RCA CORPORATI 7N 1 NEW TOEK. NT 


CHECK?D ^ 


DATE , 

om 


ASTRQ-ELECTTOKlgrS PRIHCETK^H-J. nJ^ 


SHAFT, 
COLOR VJHEEL 


DESiGN ACTIVITY APPD. 


i/ITY APPD. DATE I SIZE CODE lOENT NO- 

(2 49671 SK 2 . 2 . TTT 18 j ,. 




SHEET I OF I 








\ X.015DEE.P 


FOLDODS 


-= — 








X 



AR 



AR 



-i 

QTYREQDPERDASHNO, 


80d 0QZ2. SP£C. WQgKMAH^HtP ( 

'98QQ52.-1 PA.SS1VATI KiG DIP ! 

2010462- 252 GRES (TYPE 302) PlATE.BoTwtLi QQ-S-766C[5) 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINfSH OF 
MACHINED FARTS SHALL NOT 
EXCEED A maximum READING 
iS^PER ANRI STO B46.1 1962 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI Vi4.5^06 


THD DATA TO BE INTERPRtTEO 
USING NQ HDBK H2B AND 
MlL‘St09 


IDENTIFYING NO, 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN i'l-HES AND 
INCLUDE thickness u PLATING 


TOLERANCES ON: 


BASIC 2 PLACE 3 PLACE 
dimensions decimals DECIMALS | CHECKED 

UPT06 ^.02 1 ^ 010 


DESCRIPTION 


MATERIALS AND SPECIFICATIONS 


[mosi 


specification 


RCA I New tout Hr 


ASTR0-ELECT7;t:BfCS OlVISION | PRINCEtC Nt H.J. flAffT 



C LAM P 


ANGULAR DIMENSIONS ± DESIGN ACTIVITY APPD, DATE Sl2E ^DEIDENTNO, ^ 

^tC2&W7g>|SHUTTL£TvJ p 49671 SK2277722 

KEXTASSY I USED ON RCA COMMODITY CODE; W | T-/V/ | 

FIRST APPLICATION SCALE 4/i |w£IGm I SHEET 1 OF 
























■.08&(2)-56 UNO- ZB 
TAP THRU BHOLEB 
EO SPACED 


A 


'.8Z5— 

K437 




.OB'H 










< < ^ 
o D a 


^ fj * 
0§< 
OO-r 
f «*Q 
h-» 
CO 





•.IZS DIA ,150 

.ZI9 C'BORE-.IIZDEEP 
(i. HOLES EQ SPACED 


lS 25 ; 


SECTtOM 


A-A 


NOTSiS: 

A r/)£S PARVm, ^96 7/-SA'Z2 77726-/ 

AA/L-STD-ISO, 
















X 





AR 

i 




AR 





-1 

QTYREQD PER DASH NO, 


I^OTODVCSffilLlTY OF TKE 
C: IGTNAL PAGE IS POOR 


UNLESS OTHERVViSE SPECIREO 
THE SURFACE DNISH OF 

machined parts shall not 

EXCEED A MAXIMUM READING 
AN"* STD B46.1 — 1962 


UNLESS OTHERWISE SPECIFIED I 
DIMENSIONS ARE IK INCHES ANdI 


INCLUDE THICKNESS OF PLATINGj 
foiE^NCESON: ^ 


SOtBOtPlI®®* 


interpret dimensions and 

TOLERANCES PER ANSI Y14.5*66 


Thd data to be interpreted 

USING NBS HOQK H2Q AND 
MIL-ST09 


shuttle T VA 


BAStC 

dimensions 

2 PLACE 
DECIMALS 

3PLACE 

decimal 

UP TO 6 

- .02 

-Oici 

AHOVe 

6 TO 24 

- .03 

.01^ 

ADOVE 24 

- .06 

^ .020 

1 ANGULAR DIMENSIONS 

] 


RCA COMMODITY CODE; 


FIRST APPUCA1 JON 


RCA 2419 3 (4-71) 70Ti 


IrsnUTiiH 


REVISIONS 


DESCRIPTION 


DATE f APPROVED 



ci 5 a *■*'? 


H - 

CO 



Oo ~ 

Q 00 a 

m CO 

c\i 


:-|lZDEEP 
i SPACED 





n325 — 
SECTION 


36InAIvAD1AX.50MM PITCH 


















X 





AR 





AR 





~1 

QTVREQOPEROASrtNO. 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
^^ER ANSI STO B46.1 — 1962 

INTERPRET eTiMENSIONS AND 
TOLERANCES PER ANSI Yl4.5»GS 

THDDATAl^BE INTERPRETED 
USING NBS HDBK H28 AND 
MIL.STD9 


t)HUTTu£ TV, 


NEXT ASSY 


USED ON 


FIRST APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 


8Q 2. 2. SPEC . MAN S H t P 

1980030-1 Rl anodize 


IDENTIFYING NO. DESCRIPTION 

MATERIALS AND SPE CIFICATIONS 

i CON r FfACT NO. Cfn ir;ai3 /m 








MlU-A-S^ZS 


QQ-A-Z25/Asc 

^PC — 


TOLERANCES ON; / 

BASIC 2 PLACE 3 PLACE 
dimensions DECIMALS DECIMALS cmCKEP 

UP TO 6 ± 02 I .010 


CONfUACTNO. 

DHAWN^ 




sPEcrncAnoN 


CCA COHrOKJkI«>N I •^ WtO«,NT 


^TOO ± .02 .010 

mrjwe ' ^ 

TO 24 ± 03 ± .Cl5 

^ .020 


ANGULAR DIMENSIONS - »>i - 


CHECKED _ ' OATT 

H nff • 


ASTWO-FLECtt.r^ ^ 


CIV I SIOri> PP«ICETQN,M.J 


RETA 1 M=.R- LENS 


6 TO 24 
ABOVE 24 


OLSIGNACITVirYAPPO. DATE j SIZE 


RCA COMMODITY CODE: 


Qh^BI 


SCALE ^f\ 


SK2277726 


LTR 












1 


^.136 D(A 
\ 6 HOLES 

V c.DAr( 


EG SPACED 
OH 1 .038 DIA B.C 



u 


032 (RE| 


NOTBS: 

1. TA6 0/?BA^ PABTNO. 
PBB M/L-STD-/30. 

























X 






A!>s 






-! 

CODE 

QTY REQD PER DASH NO. 

IDENT 


FOIDO0S-.i 


UNLESS OTS ‘ »IW1S£ SPECIFIED 
THE SURFAX FINISH OF 
MACHINED FARTS SHALL NOT 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 

EXCEED A MAXIMUM READING 

i^Ah/orti AMCI CTPi tsAit 1 

TOLERANCESQN: 1 

rttf ANbI D dho- 1 — 

jv 

BASIC 

DIMENSIONS 

2 PLACE 
DECIMALS 

3 PLACE 
OECtMAe 

INTERPRET DIMENSIONS AND 

UP TO 6 

^ .02 

OlO] 

TOLERANCES PEN ANSI Y14.5 C6 

6 TO 34 

± .03 

± .015] 

T>ID DATA TO 0E INTERPRETED 
USING NB5 KDGK H2B AND 

ABOVE 24 

:i 06 

+ 02D] 

MILSTO^S 

1 ANGULAR dimensions 

1 


shuttle TV, 

fjEXTASSY USED ON ‘ 

FIRST application 


RCA COMMODITY CODE 


RCA 2419 3 M-n> 7074 



80300 2. a. SPEC. WQKK- MAKSHIP 1 

I7?J94V2.11 ALALYLAM.SHIM .032.TH^ j aQ-A-5(ol 


DESCRlPrrON 


MATERJAIS AMO SPEClFfCATIONS 


UNLESS QTHERWJSE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
^PER ANSI STD B46.1 — t'XO 


miERpRET DIMENSIONS AND 
TOLERANCES PER ANSI Y14.5-G6 


TIIO data to be INTERPRETED i a r avp oa 
USING MBS HDDK H?8 AND * t-J** 

HlL-STD-9 


UNLESS 0THERV/I5E SP'XlFlED CONTRACT NO. 
DIMENSIONS ARE IN INCHES AND CO Q 

INCLUDE THICKNESS OF PLATING iStoOD 


TOLERANCES ONt 


BASIC 

DIMENSIONS 


SEE 

SPECIFICATION NOTE 

NO. I * 


££A COliroitATtOtJ t NEWVOKK^KT 



- tCA CGHPOKATtGri * HtW 

ASTRO-EL£C‘'^»ytiG^ C4VISIQHr PRtHCETgl, R-sl. 


S H ! M, 

LEMS- RETAINER 


^■ELBaammaiBii 


NEXT ASST 



ANGULAR DIMENSIONS >: Vj “ DESIGN ACTIVJIY APPO DATE Sl/E CODE IDENT NO. 

~ r 49671 SK2 277728 

RCA COMMODITY CODE; ‘t./U/ J. ^ ^ / 

1 SCALE 2/1 hvEIGHT | SHEET 1 Of t 



























I 

1 


D 


B 


t0.1 MM 


jp2MM 


SURFACE A 



DASH No. 

OPTICAL 
DENSlTVi 
VALUE 1 

1 

O 

2 

.1 ±.02.5 

3 

.2±.OZ5 

4 

.3 ± 025 

5 

,4 ±.025 

G 

,5 ±.025 


NOTE 

I. MATERIAL*. OPTICAL GLASS RETICLE GRADE. 
SURFACES QUALITY SHALL BE <SO-^OOR 

better, faces shall be flat to (h 

RINGS, FACES SHAsLL BE PARALLEL TO 
SMIN/ARC, 


2.1NCONELNEUTRAL DENSITY COATINGS SHALL BE 
APPLIED TO SURFACE A> PROVIDING FILTER, 
DENSITIES AS TABULATED. 





























80: 












-1 

CODE 

J 

OTV REQD PER DASH NO 

lOtNT ' 

IDEN 


UmODUCIBILm- 01' Tffl 
ORIGINAL PAGE IS POOR 








UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARIS SHALL NOT 
EXCEED A MAXIMUM READIfiO 
J^VPLR ansi STD B4G.I — 19« 

V 

UNLESS OTHERWjA* SPEC.iHEO 
DIMENSIONS ARE -N INOilS AND 
INCLUDE THICKNESS OF PiATING 

TULf.RANCE:>ON 

BASIC 

DIMENSIONS 

2PU 

Dtcir 

^CE 

1ALS 

3 PLACE 
DECIMALS 

INTERPRET DIMENSIONS AND 
TOLERANCES Pf,R ANSI Y14 S 66 

UP TO 6 

* 02 


» 010 

6 TO 24 

‘ 03 

. ois 

THD data 10 HE INFERPRETED 
USING MRS HDBI^ H26 AND 
MIL STD y 

ABOVE 24 

- OA 

*^7 020^ 

ANGULAR DtMFNSrONS 


SH JTTL‘ T 

RCA commodity CODE 

NEXT ASSY 

USED ON 

1 FIRST APPLICATION 


CH 




fiCA^4193(4 71) TOT* 


f 


t0.1 MM 


ZONE LTR 


REVISIONS 

DESCRIPTtCiN 


DAVE APPROVED 


2MM 



r ^-»07TW 

^joaza 


DENSITY 

VALUE 

INLJ |V| \ IN 

o/o T 

O 

lOO 

.1 ±.02:5 

79 

.'2.±.0Z5 

(2>S 

.3 ± P^^ 

50 

,4 “.OZ5 

40 

,5 ±.025 

3^ 



















X 




AR 




-1 


80300Z2 SPEC. WQR^ MA.NSHlP 
SE_E KOTE % „ 






'J?EQD PER DASH NO 


IDENTIFYING NO, 


DESCRIPTION 


SPECIFICATION 


MATERIALS AND SPECIFICATIONS 


UNL'SS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MAC^IINED PARIS SHALL NOT 
EXCEED A MUM READING 
^PER AN5! STD BA6A — 1962 

INTERPRET DIMENSIONS AND 
TOlERANCeS PER ANSI Y14 5 66 

THO DATA Tn RF INTERPRETED 
USING NRS HOflK H2B AND 
MIL STD 9 

[SH jTTL".r 

NEXT ASSY USED ON 

FIRST APPLICATION 


UNLESS otherwise SPfaHtD CONTRACT NO. 
DIMENSIONS ARE IN lNf;HlS AND hJ/iS Q - I ^ ^ 

INCLUDE THICKNESS OF PLATING J ^ I ^ 


tCA CORFOlAlm^* ^ WWT6ft1t,N» 

D^Vi PRK^MCgTON,M.J> | 

FILTER SEGMENT, 
NEUTRAL DENSITY 


' 0 ..«»NCi 50 « I 

BASIC 2 PLACE 3 PLACE A* 

DIMENSIONS DECIMALS DECIMALS CHECKED ' DATE* 

UP TO 6 ~ oa | ! 010 ■ 

■ nrjv* f.- — TTn-.u^-^ f ■ r 

6 TO 24 ^ t>3 T QtS 

' ABOVE 24 , 06 ^ 020 

j ^lULAft DIMENSIONS ‘ i/, DTVICN ACTIVITY APPD. DATF 


DTVICN activity APPD. 


RCA COMMODITY CODE 


DATf’ Sl/t r.nUE iCitNT NO 

fM2C 49671 SK227773I 

WEIGHT 1 sheet 1 OF I 


SCALE NOSlS h'*^’^”’' 



1 





NOTE 

l.MATERIAL*. OPTICAL GLASS RETICLE GRADE. 
SURFACES aUALiry SHALL BE GO- -AO OR 

better, faces shall be flat to G 

RIMGS, FACES SHALL BE PARALLEL TO 

S min/arc. 

GLASS SHALL BE SIMILAR TO SCHOTT 005^50 
HAVING SPECTRAL CHARACTERISTICS AS 
SHOWN ON GRAPH. WAVELENGTH FOR 50Vo 
transmission point shall be lONM 
























X 





AR 





H 

CODE 

QTY REQD PER DASH NO. 

IDENT 


UNLE3S OTHERWISE SPECinED 
the surface FfNiSH OF 
MACHINED PARTS SHAlL NOT 
EXCEED A MAXIMUM READING 
ANSI STO 546.1 — 1962 

INTERPRET D« PENSIONS AND 
TOLERANCES PER ANSI VMS 66 

THD DATA TO BE INTERPRETED 
USING N8S MDBK H23 AND 
MlLSlD-9 

|svhjttlCtv 

NEXT ASSY USED ON 

FIRST APPUCATION 


UCAj4i9iM 7I| ton 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE iN INCHES AND 
INCLUDE THICKNESS OF PLATING 

tolerances ON: 


BASIC 

DIMENSIONS 

2 PLACE 
DECIMALS 

3 PLACE 
DECIMALS 

UP TO 6 

- 02 

- 010 

ifE 

GT0 24 

- C3 

r 016 

APCVE 24 

^ 06 

.u 070 

;iNGJLAR DIMENSIONS 

* 


RCA COMMODITY CODE. 






UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH Of 
MACHINED PARrSSHAlL NOT 

exceed a maximum reading 

^PER ANSI STD 846-1 — 1962 


[NTEflpnn dimensions and 

TOLERANCES PER ANSI Y14.S 66 


THD data to he interpreted i ftc- .r 24 
USING M35HDBK H28 AND ' 

MILS! 0-9 


UNLESS OTHERV/ISE SPECIFIED CONTRACT NO. 
DIMENSIONS ARE IN INCHES AND M aS ^ 

INCLUDE THICKNESS OF PLATING ' ' ijvooo 


TOLERANCES ON: 


BASIC 2 PLACE 3 PLACE 

DIMENSIONS I DECIMALS DECIMALS [CHECKED, DATE 


DRAWN 


ftSTRO* ELECTRONI C 3 PRINCETOfC H-J 

FILTER SEGMENT 
RED 


SviijttlET.V, 


USED ON 




RCA COMMODITY CODE. 


FIRST APPLICATION 


SIZE 

C 


SCALE NOKi£ 1 WEIGHT 


SK2 277732 






















i. material: OPTICAL GLASS RETICLE GRADE. 
SURFACES aUAUTY SHALL BE GO -4-0 OR 
BETTER. FACES SHALL BE FLAT TO G 
RINGS, FACES SHALL BE PARALLEL TO 
5MIN/ARC, 

lsurface'A shall have an interference 

COATING similar TO FISH -SCHURMAN ML4B5C, 
HAVING spectral CHARACTERISTICS AS 
SHOWN. MAX. AND MlN. WAVELENGTHS FOR 
S0®/o TRANSMISSION POINTS SHALL BE, 


aoso< 


QTY REQD PER DASH HO. 


(DENT IDENTIFVIti 


400 NM±IONM 
480 MM ±10 NM 


UNLESS OTHERWISE SEtl,(i (EO 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
^PEH ANSI STD B46.1 — 1962 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 


fCONTRAC 


TOLERANCES ON 


DIMENSIONS DECIMALS DECIMALS 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI Y14.S-66 


CHECKED 


S3 / 


THD DATA TO BE INTERPRETED 
USING NBS HDBK H2e AND 
MILSTO-S 


ANGULAR OlMENStONS 






RCA COMMODITY CODE 1 


FIRST APPLICATION 


RCA 24X9-3 (4-71) WM 


i 





3 


2 


+ 0.1 MM 


ZONE LTR 


REVtSiONS 

DESCRIPTION 


DATE APPROVED 


ZKAM 


-.»40R 



;>-.077R 

032.8 


1.0 

liJ-OO 

^.so 

< .70 

S.50 
W 40 
5 SO 
H 3.0 
^ -10 



' I ■ * ■ ■ ' — ■ 1 — ■ 1 I— . ji 

Oooo9o9,9 9SS?oRo2 

roCftO — «itOY>0Sl-*d)0\O~rl 

X,N KA. 

























X 





AR 



' j 


-1 

QTV REQD PER DASH NO, 


UNLESS OTHERWISE SPECIFIED CONTRACT NO. 

dimensions af*e in inches and N ^SQ - 

INCLUDE THICKNESS OF PLATING ^ I OtOOO 


TOLERANCES ON 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
^PER ANSI STD B46.1 — 1962 


INTERPRET DIMENSIONS AND 
TOlCfiANCtS rui ANSI Y14.5 GG 


THDOATATO BE INTERPRETED 
USING NBS HDSK H28 AND 

MIUSTD-9 I ANGULAR DIMENSIONS i: i/j ' 


SHUTTLE Tv 

USED ON RCA COMMODITY CODE: 
FIRST APPLICATION 


805QOZZ SPEC. WORKM/KNSHiP 
5H.£ note i 

IDENTIFYING NO, DESCRIPTION 

MATERfAlS AND SPECIFICATIONS 


REL 


SPECIFICATION 


8ASIC 

2 PLACE 

3 PLACE 

DIMENSIONS 

DECIMALS 1 

DECIMAIS 

UP TO 6 

mm 

± .010 


± .016 

! AS0VE24 

yS33^l 

.020 


± .010 I |UA.JL 



j CCAMBPCWIION 1 WWTOrt.MT 

«TR0-EU£CTRCt^*C5 CIVTSlO'u^ PRIKCETON, H.J, fiAtfT 

FILTER 

Bl-l 

SEGMENT, 

1 J 



SK2277733 


SHEirr 1 OF 






























NOTE 

I.MATERIAL: OPTICAL GLASS PE.TICLE GRAD£. 
SURFACES quality SHALL BE QO - 4-0 OR 
better, faces shall B£ FLAT TO Q 
RINOSj FACES shall BE PARALLEL TO 
S MIN/ARC. 

GLASS SHALL BE{ SIMILAR TO 5CHOTTOG515 
HAVING SPECTRAL CHARACTERISTICS AS 
SHOWH ON GRAPH. SURFACE 'A" SHALL HAVE 
AN INTERFERENCE COATING SIMILAR TO 
FISH»SCWURMAN ML 5SO N M > H AV I N6 

SPECTRAL CHARACTERISTICS A5 , 

SHOWN. MAX. AND MIN, WAVELENGTHS I THE SU^RFAC 
FOR 50% transmission POINTS EXCEEDA^M 

SHALL be: ^rrans) 

5!5NMilONM. 

5&0N(v\ ±lONM. tolepAces 




IjZ hEi 

i'T 1 FT 

QTY REQD PER DASH NO. 


UNLESS OTHERWISE SFECIFJED 
THE SURFACE FINISH OF 

machined parts si call mot 

EXCEED A MAXIMUM READING 
^PtR ^NS^ STD B46.1 — 1962 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 

TQICRANCESON: 




INTFRPntT DIMENSIONS AND 
TOLEPA^ICES per ansi YH.5-66 

THO DATA TO OE INTERPRETED 
USING MDQR AND 
MiL-$T0-9 

{SHUTTLEIv,' 
next ASSY USED ON 


OASIG 

DIMENSIONS 

2 place 
decimals 

3 PLACE 
DECIMALS 

UPT06 

.02 


010 

*i*LlVl 

6 TO 2A 

^ 03 


• ois 

ABOVE 24 

/: 05 


^ 020 


ANGULAR DIMENSIONS 


RCA COMMODITY CODE; 


FIRST APPUCATiON 


RCA24193(471) 7QH 




±0.1 MM 


ZONE LTR 


REVISIONS 

OESCRiPTION 


DATE APPROVED 


2 MM 


— .07 7 R 


-.oats 


UJ iSO 

y .eo 

< .70 

{l ,&o 

i .50 

W 40 
5 30 



OOOqoOOOqoOOOo 

^triDintnintniniftioinwi'Svs 






Q7YREQDP2RDASH NO. 


S05Q0ZZ SPEC. WORKMANSHIP 
S^E NOTE 1 


IDENTIFYING NO. 


DESCRIPTION 


SPECIFICATION 


MATERIALS AND SPECiFICATJOr’JS 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM HEADING 
J*y^P£R ANSI STD B4G,1 — 1962 
N/ 


tNTERPnrr DlMEtlSlONS AND 
TOLERANCES PER ANSI YlA.5-66 


THO DATA TO OE INTEHF^RETEO 
USING HDUK H2B AND 
MllSTM 


UNLESS OTHERWISE SI tCIHED 
Dti/ENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 


tolerances ON: 


0ASIC 2 PLACE 3 PUCE 
DIMENSIONS DECIMALS DECIMALS 


UP TO 6 


CONTRACT NO, 

Ni\S9-\3<ia8 


mmsi 


ASTR0>ELECtRCh;-;3 Im'VjSiOH, RRlHCETON.H J. 


FILTER SEGMEN' 
GREEN 



NEXT ASSY 


SK2277734 


LTR 


























motes; 

I.MATERIAL: SCHOTT HAK FILTER GLASS 


2.SURFAGES QUALITY SHALL BE 60-40 
OR BETTER, FACES SHALL BE FLAT 
TO 6RINGS, FACES SHALL BE 
parallel to 3MIN/ARC. 

3. SURFACE X SHAUU HAVE AH 
INTERFERENCE COATING SIMILAR 
TO FISH-SCHURMAN MLBO^SS 
. (6/16/70. 

A resultant filter shall have 
NOMINAL TRANSMISSION FROM 
41ST0 550NM OF 35% ±4 -To 
THE 50% TRAvNSMlSSlON POINTS 
SHALL BE. 

5SO NM -lONM 
G45 NM ^lONM 





.079 (ZMM) 



REVISIONS 

DESCRIPTJON 


DATE APPROVED 





80BO0ZZ I SPEC WORKNAAMSHIP 


MOTE 1 


IDENTIFYING NO. 


DESCRIPTION 


UNLFGS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
exceed A MAXIMUM READING 
ANSI STD B46.1 — 19S2 


INTERPRE: DIMENSIONS AND 
TOLERANCES PER ANSI Y14 66 


THD DATA TO BE INTERPRETED 
USING MBS HDBK HiJa AND 
MILSTD9 


SHUTTLE TV 


NEXT ASSY 


FIRST APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DtMfN'i'ONS ARE IN INCHES AND 
INCL'JUL THICKNESS OF PLATING 


tolerances ON^ 


BASIC 2 PLACE 3 PLACE 
DIMENSIONS DECIMALS DECIMALS 


MATERIALS AND SPECIFICATIONS 


CONTRACT NO, 











ABOVE 24 


ANGULAR DIMENSIONS 


RCA COMMODITY CODE; 



RCA COHrORAn^N I NEWYOli^NT 
STftO-ELECTROmCS PRIMCpOK.H J. 


BAND PASS FILTER 


SK2277742 


an 





























1 




D 


■ o 


I 


T 




I 


\ 


B 


MOTES’. 

l.TAC^ OR BA<S PART NO, 4S67(-SK^:z:777<^^-| 
PER MlL-STD-l^, 


i 

1 








i 







1 





X 


80 3J 





AR 


isaoj 





AR 







-! 

CODE 


QTY REQD PER DASH NC. 

IDENT 



II 

HCkim-2 (9*70) 


UNIESS OTHERWiSE SPECIFIED 
THE SURF* FIN* OF MACHINED 
PARTS SHALL NOT MEED A 
MAX REAPING OF 

USAS *046*1^1902 

unless otherwise specified 

DIMENSIONS are IN INCHES AND 
INCLUDE THICKNESS OF PLATING 

IS 

11^ 

1 

TOLERANCES ON: 

BASIC 

DIMENSIONS 

2 PLACE 
DECIMALS 

3 PLACE 

decimals 

DIMENSIONS AND TOLERANCES * 
PER USAS YU5 66 

UP TO 6 

± ,02 


i .010 

6 TO 24 

.03 

* ,015 

THD DATA TO BE INTERPRETED 
USING HN06K H28 AND 
MIL*STD9 

ABOVE 24 

i; .06 

.020 

ANGULAR DIMENSIONS 

Vz° 

DLS 

5^4'L^7<^g79 

SHUTTLE TV. 






NEXT ASSY 

USED ON 

' RCA COMMODITY CODE: 

1 

■ 

1 FIRST APPLICATION 

L 




■ 





‘ »r ' z: 

o ^ ^ 

! 

X 



REVISIONS 1 

20NE 1 LTR 

DESCRIPTION 1 DATE 

APPROVED j 

i 









I-! 




















X 


803O0ZZ 





AR 


19600 321-1 





AR 


£010556-250 





-1 

CODE 

IDENT 

IDENTIFYING NO. 

QTV REQO PER DASH NO. 


5PgC.WQRK.MAN/SHlP 


PASSiVATIHfS DIP 


CR£S(^TYPE 304)SHT.150Tti^ QQ-5-766c(5) 


PESCRJPTIOH 


SP£aF/CAT^O^^ 


SEE 

NOTE 

NO, 


MA' PRIALS AND SPEClHCATiONS 


UNLESS OTHERWISE SPECIFIED 
THE SURF. FIN. OF MACHINED 
PARTS shall not EXCEED A 
MAX reaping of ^P£R 


USAS 

B46. 1^962 

DIMENSIONS AND TOLERANCES * 
PER USAS YU 5-6 S 

THO DATA TO BE INTERPRETED 
USING HNOfiK H28 AND 

MJbSTDS 


5ti^.'2.79979 

SHUTTLE T.V. 

NEXT ASSY 

USED ON 


FIRST APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 


TOLERANCES ON^ 


BASIC 

DIMENSIONS 


UP TOG 

± .02 

*EID^C 

6 TO 24 

:ir .03 

ABOVE 24 

^ .06 


2 PLACE 
DECIMALS 


3 PLACE 
DECIMALS 


-:,010 


i.015 


* .020 


ANGULAR DIMENSIONS 


RCA COMMODITY CODE; 




CONTRACT NO. 

HAS9“l=>4;>8a 


DRAWN 


REL 


DATE 

checked > T"^ DATE 

Sjm ^ H/f/f 


U 


DESIGN ACTtVlTT ^PD. 


DATE 


tCA CCWroRWIOH I KCW ton«. Nr 


ASTR0-ELECTT?amC3 W'XSI0f4» PRINCETON, H.J. 


PLAvTH., 

SENSOR ViOUNTINS 


S12E 

C 


CODE IDENT NO. 

49671 


SK2277761 


SCALE 4/i _ I WEIGHT 


I SHEET t OF \ 




o ' 0">i o m -pc 

























1 



























CODE 

IDENT 

1 

IDEN1 

1 

QTY REQD PER DASH NO. 


l.ui ^ U8 ARE TYP^ CD40UAE 

a. U 2 . US, U 6 ,uu ars Type CD402.7AE 

3.U3 12. TYPE Ct3»4oZ*iAE 

ARE TYPE C.U4o\eAE 
UlO IS TVPE CD404C.AE 
t» UVT. VS. TV PE CD<VoSoAE 

TALL CAPACITORS ARP iw MvCRoPARAVjS UNLESS 
OTHER.VJ\SE STAtECi 

8- ALL RESISTOR ARE IN OHMS UNLESS orHERWiSE* 
STATED) 


RCA2419'3 (4^71) 7074 


■****‘^ 

UNLESS OTHERWISE SPECIFIED 
the SURFACE FINISH OF 
MACHINED FARTS SHALL NOT 
EXCEED A MAXIMUM READING 
^PER ANSI STD B46.1 — 1962 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 

TOLERANCES ON: 

BASIC 

DIMENSIONS 

2 PLACE 
DECIMALS 

3 PLACE 
DECIMALS 

INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI V14.5-66 

UPT06 

± -02 


^ .010 

6 TO 24 

± 03 

01 s 

THD DATA TO BE INTERPRETED 
USING NBS HDBK H28 AND 
MIL.STO .9 

ABOVE 24 

06 

020 

ANGUtAR DIMENSIONS ±Vi 




NEXT ASSY 

USED ON 

RCA COMMODITY CODE; 

1 first apfucation 


COP 

Jj 

CHf 




• % 


































Jjj'tfc 
\ o»t 


Mi 



H-IOV 

Tjz 

% os 

i 


n ui 

W 2.G* 


y+os 



1 

ir 

b 


% uu 

6F0 




*/l Oil 
TFO 


mu 





Vz os 

2MDP 


utm 


/C\ ^C»M?L 

iPK 

N N 

_« '^5 Vi*. 
^ 6 G* y 


QTY REQD PER DASH NO* 


REVISIONS . 


DESCRIPTION DATE APPROVED 


A MOVED LEAD BETVEEK ’S.vWcc 

U 7 -G ^ U !-8 T 0 U 7 -l\e Ul-B; 

ADDED R>l^; moved R t 

U3-\o TO U\\- i 

B ADDED BUFFER BETVwEEN vo-u*i4 's.u^.ac! 
€>OHB STtP?£R CLOCK OoT 
COLIECTOR. RtVERSE£> 

PUO^ \b -I n 




_k 7b 


X Vg ui£>^ 

ecr 


T Vb 


^ Vb 


*/b072> 


uo Hz 

0 B 


Hz (^,rtppcR Motor 

CuotK) 


<T2) *2.0 H» 

^ <!iA 


■© &.0 Hi ts-reppfii Morot. 

^ CUOC.W.) 

i 

/S) Pooos STS PPCR t^STeR 
^ sit-pC-H Svjppef, 


<j^ Foe.os STSPPSft tloToR 
<-1_ocK. JNPOT 

® Zoom ST2PPEP, noTDc 
ouattc. BypFCf^ 

(q) Zoom stepper MotoC 
ci_o&Vi iwpuT 

<©I5:R\S stepper Motor 

BOPl^£fls 

STe??£^l M0T0(i 



CODE 

IDENT 

! 

! 


SEE 

identifying no. 

□ESCBiPTION 1 

SPECIFICATION 

NOTE 

NO. 


MATERIALS AND SPECIFICATIONS 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
machined parts SHALL NOT 
EXCEED A MAXIMUM READING 
x^ER ANSI STD B46rl — 1962 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI V14.5‘66 


THD DATA TO BE INTERPRETED 
USING NSS HDDK H28 AND 
MIL‘STD‘9 


UNLESS otherwise SPECIREO 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 


TOLERANCES ON; 


BASIC 

DIMENSIONS 


CONTRACT NO. 


DRAWN DATE 


CHECKED PATE 


BUiSija 


HCA CORPOtrATKM I KtWYOEK.NT 
^ t .0 ' * X :J W »tr« ftAfjT 


asiHi 

mmi 


010 


- .015 


ABOVE 24 U ,06 ± 020 


ANGULAR DIMENSIONS ± Vi 


SCHEMATIC 

FILTER WHEEL E)R\V E 

AND PHAEIUS- LO&lC- 2A1 


DESIGN ACT IVITYAPPO, 


OATEi SIZE I CODEiOENTNO, 


c A 9 sn SK? 27777 ^ 








































SltfPU 

cehjnfiAV. 


I 


JtT ' X ' i.r 


tnf.i 


\p I <="^ 
;^LA u»nkr 

*^p iw»T 4 ls ^ 
C^iPTf 9it6) 


QTYREQD PER DASH NO, 


notes: 

\. UNLESS OTHERVUSE SPEClFlED.'ALL "'•S\ST 
ARE K'f OHMS j V<vv//\TT, * 5 7o 
Z*UHUESE OTHERV/ISE SPl:C\F\EO: All 
VALUES ARE \H H\CRoFARAtiS 

3, All diodes are type ing^s* 

-w Q I, Q\Q% Qfc,Q7, Q8. Q% Q\z ARE TV PE 
S'.QZ,QA Q\q, qu ake TVPE ?-H222-2^A 
CmUI \S TVPE CD-'VOZV AE 

7. UZ, 0S, U4, A«?£ TYfE CDAOUAE 

8. US^ Ut ARE TvPt CD402.3AE 
% 01 \S-Ty?r CCiAOSOA^ 


ES\STOR VALUES 


CAPACVTDR 


2NZR07A 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SMAa NOT 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OF PLATING 

EXCEED A MAXIAtUM READING 

Iffs/PPD AMCf C;Th tljiR 1 - . i Qco 

TOLERANCES ON; 

**y reft nri9t o t U [>4p*X iSDil 

BASIC 

DIMENSIONS 

i 2 place 
; DECIMALS 

3 PLACE 
DECIMALS 

INTERPRL.' djmensions and 

UPT06 

^ .02 

^.010 

TOLERANCES PER ANSI Y14,5'66 

6 TO 24 

- .03 

± 015 

THD DATATO BE INTERPRETED 
USING NSS HDBK H28 AND 

ABOVE 24 

± .06 

*020 

MILSTD9 

1 ANGULAR DIMENSIONS 

^Vi ° 





NEXT ASSY USED ON 

RCA COMMODITY CODE: 



FIRST APPUCATIOM 


ACA 2419-3 (4*71) 













i ■ y ■ 



\ 

X 





nEVIfilflMR 1 



t£]jt3 UUli i^HI 

DESCRIPTION 


1 DATE 

1 APPROVED 


A QXR3lJ)Lbi,5-I\."~^0Nj 

CHANGED VALUE OF Cl FROM 
lO TO S; 


JActoR*} damp wo* Htrwo ^^ 

'ili 



NOTES*. 

10. STEPPER MOTOR 
LOCrlC DRWER 
USED* FOR lens 
:^ODM, Pocos,^ 
T.RVS DRIVES 

U.XX. POWER i 
tS-ROUND CON)- 
TsIECT IONS 




R ()UMO 

p lm 

\(o 

% 

P iJI 

\A- 

- "7. - 

L_U1> 

\x 

1 

f U4. 


7 

? US 

14- 

7 

: Ub 

.. »4-.. . 
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> U7 
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CODE 

IDENT 

IDENTIFYING NO. 

descriftion 

SPECIFICATION 

SEE 

NOTE 

NO. 

QTYREQDPERDASHNO. 


MATERIALS AND SPECIFICATIONS 


UNLESS OTHERWISE SPECIFIED 
THE SURFACE FINISH OF 
MACHINED PARTS SHALL NOT 
EXCEED A MAXIMUM READING 
w^PER WISI STO B46.1 — 1362 


INTERPRET DIMENSIONS AND 
TOLERANCES PER ANSI YI4.5*66 


THO DATA TO BE INTERPRETED 
USING NBS HDGK H2SAND 
MIL.STD9 


next assy 


USED ON 


FIRST APPUCA ;0N 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES AND 
INCLUDE THICKNESS OP PLATING 


TOLERANCES ON: 


BASIC 

DIMENSIONS 

2 PLACE 
DECIMALS 

3 PLACE 
DECIMALS 

UPT06 

± .02 


±.010 

Auav£ 

. 6 TO 24 



± 015 

ABOVE 24 

* ^06 


± .020 


ANGULAR DIMENSIONS =t Vi 


RCA COMMODITY CODE: 




CONTRACT NO. 

REL 



drawn 

DATE 



CHECKED 

DATE 

1 

DESIGN ACTIVITY APPD. 

DATE 



oaoBiTa 

A>TAC- Etfc ' 


rCA COftfOiA!K>t< i NtWWSILHr 


SCHEMATIC 

STEPPER MOTOR LO&IC ^ 


sih 

c 

CODE IDENT NO. 

49671 

5KZZ77776 



DlS 













-.IS 50 R 


.sassR j -I 

«A.03M 


«B«\ = 

WfjA \ 


Ti^ 


IT41II \\ 


REPEODUClBlLTi?y W OT 
ORIGINAL PAGE IS POOR 




r ^ 


ra 






detail A 

SCALE B/i 





SEE NOTEt 


SEE DETAIL i 


lOA^RTCH OlAj.QQZ TIH 




I iTEM Z fJ?OM /T£M/, 

Z FWfSff‘ PA5SfVAT///a V/P,/^e0OBZ-f. 

3* MATEfffAL '£>^/U ROO, CARSON STEEL. (ryPE 
^^E,7i-ZOfOiOB-tZ<h. 

4 . FlTfTESf^ f\rO fTEMZ, 

E SURFACES AiB SHAU B£ PER^ENPiCULAR TO 
^Tso scfiiE w/rw///.<5oE ta;?, 

SURFACES A $8 m iNOtVtOUAL CAVfTsES BPALL 
BE FLA r TO mVHi^ rOQi TLR, 
t \tfCRf<A^ANSHtP ^PALL 3E IN ACCORDANCE \WH 
PARTS USrjTENi^, 

7 TA(^ORSAO P>J,?r/VO, 49<i7/- S<£27995S-50/ 
PER AfiL ^srD-/3a 


SEE NOTES A 




-■OOF Typ 




SECTION I 









lEiHlil 








PARTS LiST 


REVISION 

RCA CORPORATION I new YORK. NY D(.TE 


LIST TITLE: 


WHEEL, FILTER 


DESCRIPTION 


PLSK2279S58 


I PREPARED BY DATE ^<EL CODE IDENT NO. SHEET 

" 1 49671 of 2 


ASTRO-ELECTRONICS DIVISION, PRINCETON, N.J 


SHEET 1 
OF 2 SHEETS 


CHECKED BY 


I CONTRACT NO. 


DESIGN ACTIVITY APPC 


REVISIONS 


DATE APPROVED LTR 


NAS-9 - 13688 


DESCRIPT 'ON 


DATE I APPROVED 


INTERPRET SVMSSlS USED AS FOLLOW 




UNITS OF MEASURE (UM) 

QUANTITIES 

SYMBOL 

A — Inches H — Barrels T — Each 

B — - Feet J — Pounds 

C — Yards L — Pair 

D — Ounces M — Set 
E — Pmtv N~Kil 

p- — Quarts P — Poll 

G — Gallons P — Box, Case 

X — Applicable 
document 

0 — For ref only 

U — Govt or customer ❖ — Vendor item. Sec specification or 
furnished source control drawing. 

K — Govt or customer 
furnished and 
installed 


RCA 2400-3 10-681 


:’or 

























itxi|roji%^jhOjrs>jro[roi ^i-o ;ro ;ro )inj 






























PARTS LIST 


‘ j 


RCA CORPORATION ! NEW YORK. NY 

ASTRO-ELEGTRONICS DIVISION, PRINCETON, M.J 


REVISION 

DATE 


PLSK227997I 


REV 

LTR 


LIST TITLE: 


GEAR HOUSING, FRONT 


1 PREPARED. 

DATE 


Af/lYG^/974: j 

■ 

COCKED BY 

DATE 

■ 

DESIGN ACTIVITY 

D^ATE 






CODE lOENT NO. 

49671 


SHEET 
OF 2 


1 

SHEETS 


CONTRACT NO* 




NAS 9- 13 688 


REVISIONS 

I 


LTR 


DESCRIPTION 


DATE 


APPROVED 


LTR 


DESCRIPTION 


DATE 


APPROVED 


|a1 


INTERPffEt SYMBOLi USED AS l^(5LL(iwS: 


. * 

1S!3 


UNITS OF MEASURE (UM) 

QUAHTITIES 

SYMBOL 

A — Inches H — Barrels T — Each 
D — Feet J — Pounds 

C — Yards L — Pair 
D — Ounces M — Set 
E~ Pints M — Kit 
F — Quarts P — Roll 
G “ Gallons R — Box, Case 

X — Applicable 
djcumcnt 

0 — p'er ref only 

U — Govt or customer — Vendor item. Sec specification or 

furnished source control drawing* 

K — Govt or customer 
furnished and 
installed 

1 


RCA 2400-3 (6681 




















CODE 

iDENT 


PART OR 

IDENTIFYING NO. 


CODE IDENT NO. 


DPAW'NG NO. 

REVISION 

SHEET 


m 

2 


A_R,T _S„U ST 

NOMENCLATURE OR DESCRIPTION 


f.l.njSPIxiOi 




l^iQUZ 

mz^QZz 




SHE G .. waKKH MSHIE— 


* DENOTES VENOOH ITEMS SEE SOURCE CONTHOl OB SPEOftCATION CONTROL DRAWING BEfORE ORDERING 
^ UM EN COLUMN HEADING DENOTES UNITS OF MEASURE I USE STANDARD ABBREVIATION) 

? EXPlANAIION Of SYMBOLS IN TYPE COLUMN 
j; Z - DENOTES CONTROLLED ITEM jCtASSIflEO) 

T ■ DENOTES TOOL DRAWING 

tTi For quantity and eftectivity refer to efffctivity diock 


[ CLASSIFICATION: 





















<?rr>p7'QQ7'l 















5 



/ _ „ SECWOTtt (24 






notes: 

J. SECURE GEM2/IT2LM (5, »N POSITION USING SET 
SCREVMTElAiB. DRILL .OSOrg&DIA HOLE USING 
PART DRILLED HOLE IN ITEM G AS A PILOT* 
PjNtTEWG To MOTOR. SHAFT USING ITEM2.4» 

. REMOVE SET SCREW, ITEM And DISCARD. 

2. ROTATE Motor to adjust gear center 

DISTANCE. ADJUST FOR MIN .002. TOMAX.004 
PACK.LASH BETWEEN ITEMS ^ ANP4. 

ZX BOND ITEMS SAND I O USING ITEMS ES.2G ANDZ7 
PER item 

* 4. ITEMS TO BE FLUSH WJTH SURFACE A» 


tuujojiau *. ! 


m 

SEE NOTEB^ 




SURFACE A 


S)SEE NOTES S^‘4 


5ECTIOH I 


ETOOBUGBlLTry OF 'OT'' 
uriomAL PAG-B IS POOR 


n. , 


























PARTS LIST 




REVISION 

RCA CORPORATION I NEW YORK. NY 1 TATE 


ASTRO-ELECTRONfCS DIVISION, PRINCETON, N.J 


LIST TITLE: 


FILTER WHEEL MODULE ASSEMBLY 


DESCRIPTION 




[CHECKED BY 


DATE I 


T)£SIGN ACTIVITY APi^ f DATT^ 

niMIll M Ain— lin~* ~ ~ 

REVISIONS 


DATE 1 approved I LTR 


PLSK2279979 


CODE IDENT NO. 

49671 

CONTRACT NO. 


SHEET 1 
OF J SHEETS 


NASS- 13688 


DESCRIPTION 


DATE I APPROVED 


INTERPRET SYMBOLS USED AS FOLLOW 


UNITS OF MEASURE (UM) 

QUANTITIES 

SYMBOL 

A — Inches H — Barrels T — Each 
B — Fed J — Pounds 

C — Yards L — Pair 

D “ Ounces M — Set 
E — Pints N — Kit 

F — Quarts P — Roll 
G — GaUons R — Box* Case 

X - - Applicable 
document 

0 — for ref only 

r 

U — Govt or customer ❖ — Vendor item, See specification or 
furnished source control drawing. 

K — Govt or cui.omer 
furnished and 
installed 


RCA 2400-3 C8 6P> 

















COOeiOENT NO. 



I 


DRAWING NO, 

SKPI, 22?9979 


REVISION 



1 QUl>^fW REQUIRED 

-i 04 

-S 03 ^ 

-502 

4 ? 0 i' 



SHEET 

■ 2 


CODE FART OR 

IDENT IDENTIFYING NO. 


PARTS LIST 

NOMENCL/^URE OR OESGSinib^ 





h 7 -i* r 3 ^ 47 " 

a 227 T 72 ^«^:1 ; 

SK? 27 ? 7 iy«ec.l 

SK? 2777 t.f^.»l 

ijs ?i 7 - 

S;< 2 l' 75 ?::^ 4 »l . .,..;L. 
Sf<? a 7 V 742^1 
5 b 3 &# 


4410 

4710 


>> 4 Sl 3 i>?C 74 ^lO 


KflS 1640*4 
Do* I 


MAS 6 70-4 
Sa ? 27330641 


NASijacovi 


633 i 5 !. 



SC P g Vj SHU0LOER 
s caE.V'j TMUIV 8 

LO CK : 

uiASHF R^ WAVE SPKi«G 
4ASHER * FUAT 
I U S HIN G^ TH R DST 
M0t; SELF t P CKtNG 
^'UT#,,;,, 250 - 4 a ::■ 



90485 -UO 


8030022 : 




• KNOtES WENOO# HEMS - see SOURCE COHUOl OR SMCIFlMTtON CONUO: OdAWING MfGSE ORDUIINO; 
UM - IN COIUMN HEAWNO OENOUS ONHS Of MEASURE (USE SIANOAIO ABBIIEVIATION} 

ClASSIFI^tlONt : 

ERriANATlON OF SYMBOiS IN tYfE COLUMN 


Z , OENOltS CONIROUED ITEM (CliwSIflEOl ; 

/ T ■ Ot NOTES TOOL DRAWING V ' 

J— ( FOR QUaNHIY ANCI tfFEClIVlTY feEfER TO EffiCTIVItY BIOCK 



















































(1 




TitT P*..T (g) ^ 


/>vwr 
Wrf5iT ^ 



i^O HZ 






R3fc 


. Q27, 


fIC/ 

r/^0 


^-2 


1500 


-C 


Z70m^ 

C.Cx 


A5< 7 -T/CO 


Tut ?»i'rfT ®— I 


aocj^f/MPiJr 

p/MS£ A . (12>- 


lo»k 


M+ CiZ3j^ 




ItoU^ 


P3r 

T^.*< 


1-C 




. FOU)OOT ISAMI j 

/* • 


^ UNLESS OTH^i^V//S£ SPPCtFlCO 
P£L P£SfSr£P Vf*£tJ£S PPS ///€mfSr 
ALL D/OD£D pee 

AU re/fA/s/srces pee zAfzzz^A. , 
cpPACfToe VALUES pee 
MOT£:^i ^ 


6 


It 






MOTOti to MOTOl^ PWASE, 









i 



notes: 

1. TAG OR BAG PART NO. 49GT1 -SK.2ZS344T-I 
PER. M1L-STD-130, 

2. PRIOR TO BLACK ANJODlZE FINISH 1980043-1, 
MASK SURFACES 

3. CHEMICAL treatment FOR ALUM, PER 
1980135-1 . 








.03X45“ CHAMFER 


I 1AQDS.D C ’■‘iOTE. 2 x,i.ax 

A ADDED B SEE NOTE Z 
ADDED NOTES £ 3 

RMH 


C SEE NOTE 2 


-b SEE NOTE Z 


)QOQ -32 UN F-3A 
1 0| A 1.005 1 




1940'^ 


.005 


5ECT10H 


A-A 


QTYRCqnPEflOASHHa 


a§Bi@ 

igBgggg 

■Sm 


CHEM TREAT 1MIL-C-5541& 


SPEC. WORtAMANSRiP 


BLACK. ANODISS 

AL ALY g024-T4) PLATE ro|QGi-A-Z50/4C 


iSi 


ptSCniFTIOK 


f,1/\TER(ALS AND SPEClFrCATtONS 


UritESS OTHEflWfSf SPECJflED. 
THE SUnrACE FINISH CT 
WACHINTO TARTS EMAIL NOT 
EXCEED A mi^tUM RiAOiNQ 
W/ftft AfiSl STD B40.1— IM2 
>/ 


^LNLESS OTHEnW'E SFEtJFiCD 
Dlf.tIf45TqNS ARE IN ffirH|S AfiD 
tMCmPE THTCKNEfiS OF PLATlNQ 


llTc.'4TiT.C? fiO. ^ 


SPECinCATION 






TQLENANcESr:^ ^ ^ SiM^ 

BASIC 1 In. ACE 3 F LACE 

OIMENEiONS DCC1WA15 CECiAmiS cWO<Fi>, . , 

up^oti T5i] ~. .010 ^ ^£-t/ 


DAIt 

^'CATE 

r^!i4ivrr/ 


THU BATA TO It INTERniETEO 
tlSlNa Has HDDR H23 AT4D 
AIILSIOS 




NEXTAS*jV 


FIRST AF,-T1CATI0N 




RCACOMWODITY tCOE' 



GEAR H0U5W& 
(REAR) 


SK2283447 





















DASH-1 

NOTES'. 

FOR ALL DASH NUMBERS 

1. MATERIAL-- PHOSPHOR BRON’Z.E SHEET ,00(a THK, 

Qa-B-7 50(z), 4S67I-E0100IC3-15C». 

Z.ETCH TO PATTERN IN 01 CAT ED (AREAS IN 
DESIGNATE material). 

3. FINISH- CHEMICAL BLACVC FOR BRASS IS80n6"l. 

4. TAG OR BAG PARTNO. 4SG7I-S1CE'Z834G5-l”! 

PER MlL-STD-i30, 




(XJCIBILTry OF THE 
\L PAGE IS POOR 


A 








































DASH- 4 


fOIDOlTE I'RAMS / 





















I 




B 


FAvRSlDE 

NE^RSlDE 

SEE NOTES 


I ,-2. ^ 5 



REF ROTATION 


fB^PKODUCffilLTry OF THE! 
QfffiilNAL PAGE IS POOR 



notes: 


I, Bond items thru is to item l using- 


lTE|ylSlG,nAWDia PER 1 TEM 20 . VENT 
CAVITIES BETWEEN FILTERS BT LEAV1N6- 
A VOID IN THE POTTING AT THE TO£ OF 
THE SEGMENTS. 


5. ADJUST INDIVIDUAL FILTER POSITION 
DURING BONDING, 50 THAT AFTER BONDING, 
THE maximum transmitted IMAGE SHIFT 
BETWEEN ANY TWO FILTER SEGMENTS 
SHALL NOT EXCEED 0,01 MM, 


Z, BOND ITEMS 14AMD15 TO OUTER FACE 
OF ITEMS IZ AND 13. BUILDUP FROM 
WHEEL FACE .005 MAX, 

3, ITEM 14 SELECTED TO BALANCE . 
CHANNEL OUTPUTS PRIOR TO BONDING 
PER NOTES \ KZ. 

4. ADJUST SHIM (items) TO PROVIDE 
l.SLB.t.^5 PRELOAD ON BEARINGS (ITEM z). 




T 


JM-7n 
















LENS ASSEMBLY MobULE- 


X 10 pT. 

Cfi?>UR 


LENS ASSEHBLY ELEC 






-0 



—/it 

*4^V 

Af 

xpT 

IxlXi 
t,tt 7- 
-W,i 


1 A\ 

C01-9M!=IL-rgg V ^WFfL 
LQ<VlC ^ 



S.xec\L 

grcf pcR HftTffe ^LggK 




NOTES; 

1. LENS LIMIT switches NOT USet> 

2, 51 THRONG-H S7 ARE mounted ON FRONT EAHCl 
li.T.P.-l through Tft-iS are mounted on FR&NT 

PANEL 


■iKl 

+77,5 vou-r 


•^l#R01)tJdlBILlfy 05^ THE 
Or__ AL PAGE IS POOR 



I ^CitVE 
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nr4 
















uratss OTHERWISE specired 

TILESUnFAce FINISH OF 
MACHIHEQ PARTS StIAlL NOT 
IXCEtP A mtUUM REAPIN3 
^PER AfJSI STO 0461 — 1962 


UNLESS OTHEflWISe SPECIFlIO 
DIMENSIONS ARE IN INCHES 4NO 
INCLUDE THlCKr4£S5 OF FLATINQ 


TOLERANCES ON: 




ANGULAR OlMENblONS • 


RCA COMMODITY CODE: 


lii^INTERCOMNfCnON DIAGRAM 

rmcAEP 

COLOR FiELP 9HQUENriAU 

|t.V. lens ASSLl-itSuY 

iLECl&NACllVITYAf^ DATE SIZE COCEIOEHTNO. ^ « O P! ^ -O 

D 49671 bl\ClL0J0/5 


FIRST APPLICATION 




















